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Pressure die castings in aluminium alloy form the 
major body components of the ‘‘ Flamemaster ”’ 
hand torch illustrated here by courtesy of 


Messrs. Chance Bros. Ltd. Our customer 
says: ‘The aluminium die castings which we 
have obtained from you for use on this product 


have proved entirely satisfactory, and are a great 
improvement on the previous covers. It is in 
fact true to say that they save us considerable 
assembly cost due to their accuracy of fit and 


} excellent finish.” Extract of letter from Messrs. <4 a Le 
Chance Brothers Ltd., Smethwick, Birmingham 40. 


BIRMINGHAM ALUMINIUM CASTING (1903) CO LTD 


BiRMIOD WORKS SMETH Wee & BIRMINGHAM 40 
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/ HOW FAR 
| AWAY IS A 


\ 


. GOOD IDEAP Ay 


One of the Productivity Teams which visited the United States found that many American firms 
were using Sems Fastener Units and Parker-Kalon Self Tapping Screws. Thousands of British firms 
have been doing the same thing for a long time. Without blowing too loud a blast on our own trumpet 
might we point out that, here in Birmingham, we have a pretty useful productivity team of our own 
which knows a lot of ways of speeding up assembly work and reducing costs. This team is at the 


service of any firm which cares to 


...GET IN TOUCH WITH G KqaN 


GUEST KEEN & NETTLEFOLDS (MIDLANDS) LTD * SCREW DIVISION: BOX 24, HEATH STREET, BIRMINGHAM 18 
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They is 


cost 
you 
less 
to 
use 





more 


holes 





per 


for longer life 


and made to 
Sanit B.S. 1098 


sizes. 


BRITISH AERO COMPONENTS LIMITED 


BRICO WORKS, COVENTRY, ENGLAND 
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Some neck! SSC 
The cap of a Mazda lamp can withstand a twisting 
strain of well over 25 Ib. in. 


The secret of this great strength lies in the neck of the 
glass bulb which has moulded ridges. These form a key 
for the specially blended heat and damp-resisting cement 
which locks the neck to the cap. 
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INTERNAL FUSES are also fitted wherever it is necessary tor 
safety, or desirable to permit greater efficiency. 


TUNGSTEN FILAMENTS ARE ‘ VITALISED’ by the addition of 
silica and alumina to ensure that they never sag. 
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TRIPLE-PURIFIED ARGON 1s used for the lamps. This means 
more light with longer life. 
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v Mazda @ 
ue lamps stay brighter longer 


THE BRITISH THOMSON-HOUSTON CO. LTD., Crown House, Aldwych, London, W.C.2 


Member of the A.E.1. Group of Companies) 
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“*Know anything about stocks and 
shares, old boy? *’ 


‘* Not a thing — except my stock 
with the old man — which has 
gone up recently.”” 


**How come?” 


“I've turned over to Monks 

& Crane for drills and cutting tools 
. . and what with their stocks, 

| get all the share | want.”’ 


**Sounds a very good investment."' 








BRITAIN’S FOREMOST DISTRIBUTORS 


MONKS & CRANE LTD 


| THE TWIST DRILL SPECIALISTS 


{ London Office: Head Office: Manchester Office: 

/ 295 EUSTON ROAD | STANHOPE STREET | MANCHESTER OLD ROAD 
LONDON, NW.1 BIRMINGHAM, 12 | RHODES, MANCHESTER 
Tel: EUSton 5311 (3 lines) Tel: Calthorpe 1381 (5 lines) Tel: Middleton 3654 (3 lines) 
Grams: Emancee, London Grams: Emancee, Birmingham Grams: Emancee, Middleton, Manchester 
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Applied High Frequency is the modern heating technique now 
being adopted by more and more manufacturers for heat treatment 
of metals, and brazing and soldering operations. 


It’s the technique offering greatest economy because, it’s faster, 
cleaner, saves material, and can be applied right in the production 
line, cutting out wasteful secondary handling. 


Generators are simple to operate, and simple to change-over from 


one job to the next, and are therefore suitable for both continuous 
or small batch production. 


The range comprises heating units with outputs of 1 kw., 74 kw., 
I5 kw., 20 kw. and 25 kw. Write for a catalogue today. 


Engineered by the Applied High Frequency Division of 


WICK WAN 


aC TA Ge WORKS owt OHAW K 








ill! 


Today’s 
cost-savin 
technique for 

Brazing, 
Soldering and 

Heat Treatment 
operations 





The set with the 
S-T-R-E-T-C-H 


The 15 kw., 20 kw. and 
25 kw. Generators are 
built in a common 
frame and are com- 


7 pletely interchangeable 
: due to the unit con- 
) struction. Conversion 


from one output 


rating to another is quickly 
a Oe BD -.ONDON W “ carried out in your own 
Telephone: Shepher Bush 1151 works by the addition 


of the necessary 


units. 
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FOR TOOLROOM & GENERAL WORKSHOP USE... THE 


Garrison ..... 
* 


ALL HEADSTOCK 
GEARS ARE NOW 
SHAVED AND HIGHER 


41/2" CENTRE LATHE...... | Spindle SPEEDS ARE 


AVAILABLE. 








represents even greater * 


SWING OVER BED 9’. 


value than ever m 


BETWEEN CENTRES 


ois 2 24 OR 40”. 


* 








NORTON THREE 
SPEED GEAR 
BOX. 











Available through 
leading Machine Tool 


Merchants. 


T. S. HARRISON & SONS LTD., UNION WORKS, HECKMONDWIKE, YORKS. 
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Report leads 
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ww ¥ On productivity, today’s vital news is how greatly 


ow output can be helped by the increased use of compressed air. Auto- 


oe" lowering drills, operating presses, etc., etc., etc., are simply 
o Xs contrived by the use of MAXAM air valves and cylinders in 


Anglo-American 





Productivity 





matic devices for feeding, clamping, moving and ejecting work, 


a 


% also suitable for use with inert gases and low pressure 
hydraulic circuits. 


. % 
a No need for heavy capital expenditure or for long 
é D . waiting. If faster production is your object, 










®& write now for detailed technical literature on: 


AIR VALVES & CYLINDERS 


——— 


g lhe modern way to 


@ faster production! 


¢ 


~ ee THE CLIMAX ROCK DRILL AND ENGINEERING 
rs WORKS LTD., 4, Broad Street Place, London, E.C.2 
te - - Works: Carn Brea, Redruth, Cornwall 


TAS/Cx.537 


% conjunction with existing machinery. This equipment is | 
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DIE-SINKING ees ®@ 


on your existing 






EPatened to mount on any 
standard horizontal miller, and 
some types of vertical miller, the 
CATMUR HY DRAWULIC DUPLI- 
CATOR is a highly efficient diesinker 
and duplicator, reproducing intricate 
cavities in dies, moulds, etc. 


Rapid fine adjustment for depth of 
cut, spindle mounted on precision 
ball bearings in pairs. 


May we supply full details? 





SPECIFICATION 
Number of spindle speeds........................6 
Range of spindle speeds 400-3,670 r.p.m. 
Quill diameter (chrome plated)........... 3in. 
| EST Ene epee 34in. 











LIMITED 





103 LANCASTER ROAD: LADBROKE GROVE - LONDON W.I! Phone PARK 9451/2 





milling machine 





Rathbon: 
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~ this 


... fix it better, 
more quickly and 
neatly. 

Unbrako Socket Screws 
have extra strength g xX 
and toughness. 

They are made of 

high-tensile nickel-chrome 

steel alloy. 

They stay put e 
until you want to remove them. 

Then—out they come, ig /-»> 
smoothly, easily, without damage. 


No wonder so many designers and engineers specify Unbrako! 


Available for ummediate delivery. 


UNBRAKO SOCKET SCREW ee 


COMPANY LID. 
Manufacturers of Unbrako standard socket screws and 
. special screws to A.D. requirements. () 
COVENTRY ENGLAND 
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NEVEN TOOLS 
speed the job! 






A Customer’s Comment : 
By using your ““Neven"” Tools we have reduced the time for roughing 
special lenses from 5 minutes to 45 seconds and are obtaining a 
more accurate curve. 


Over twenty years ago Mr. Neven introduced his Impregnated Diamond 
Tools. Great technical advances have been made in succeeding years 
and production is still under the personal supervision of Mr. Neven. 
Our latest catalogue gives the widest range of Diamond Tools yet listed 
for working tungsten carbide, glass, quartz, stone, ceramics and hard C 
refractories, etc. 


Keep right up to date by sending for a copy today. B 


IMPREGNATED DIAMOND PRODUCTS LTD - GLOUCESTER 
TELEPHONE 21164 (3 LINES) TELEGRAMS IMPREG GLOUCESTER 
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STRATFORD — LONDON — ENGLAND 


MODEL “B” 
PRECISION TOOL-ROOM LATHES 





BUILT IN 3 SIZES 
SWINGING 13-17-21 INCHES OVER BED WAYS 


PRECISION TIMKEN ROLLER PRECISION LEADSCREW WITH 
BEARING HEADSTOCK COMPENSATING END-THRUST 
CAM-LOCK SPINDLE NOSE PRECISION GROUND BED WAYS 
PROFILE GROUND GEARS 60 THREADS AND FEEDS 
BUILT-IN TAPERING EQUIPMENT ELECTRIC SUDS PUMP 


FULL RANGE OF RELIEVING AND OTHER EQUIPMENT AVAILABLE 


The Finest Lathe in its Class 











Th 
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This PRECIMAX Model FB2 fine 
boring machine, recently installed 
at Vauxhall Moters Ltd., Luton, is 
specially tooled for finishing the 
large and small ends of two 
connecting rods simultaneously. 
Operation is continuous, one 
bank of four spindles boring 
while the other station is loaded. 
Air clamping is an additional aid 
to speedy production. 





JOHN LUND LID - GROSS HILLS: @ 4 e KEIGHLEY - YORKS 
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CRAFTSMANSHIP 





Supreme the World over 








COGENT 
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¥%e Month by month new turbines start to turn, new generators take up the load 
to meet the vital and voracious needs of industry throughout the world. 
The engineers responsible for production of this all-important equipment are 
taking every worth-while step to speed up construction. That's why they turn 
to Wimet carbide tools for so many of their machining operations—they must 
have the higher output that only Wimet can give. 


WICKMAN of COVENTRY 
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| An Expansionist Policy for Production 


by ALLAN ORMEROD, A.M.C.T., A.M.1.Mech.E., A.M.1.Prod.E. 
} Production Manager, Ashton Bros. & Co., Ltd. 


The third contributor to this series of articles is a 
well-known personality in the textile industry. He 
presents some personal views on the most significant 
problems and factors involved in developing thé 
effectiveness of the individual production unit 


HE two previous articles in this series have been concerned mainly with the social and economic 

aspects of production, with emphasis on the national problems of organising and motivating 

human and mechanical resources. This emphasis is justified as, in the limit, politico-economic 
factors provide the limiting framework within which the individual Production Manager or Production 
Engineer can manoeuvre. Efforts to implement an “expansionist policy for production” will be retarded 
—or even on occasion frustrated—by such factors as the limitation of capital development, the national 
shortage of trained and experienced Production Engineers, and the restrictive practices which militate 
against the full exploitation of the transfer of skill from operative to machine. 


There are, nevertheless, wide differences in the effectiveness of individual units operating within the 
same constricting framework, which would appear to indicate that some degree of initiative is still 
available to those who are capable of using it. Indeed, there is evidence to suggest that much of the 
inertia and lack of co-operation in industry is self-imposed from within and not the result of external 
influences. It is intended in this short article to make brief reference to some of the aspects of production 
which have a cogent influence on productivity. 


It is imperative that there should be wider applications of work study. | use the term “work study” 
in its widest possible usage, and embracing what is technically understood as motion study, time study, 
process study and operational research. There has been a tendency to Balkanise work study into its 
constituent parts and apply disproportionate effort to the constituents, paying greatest attention to time 
study in the belief that a rapid improvement in efficiency could be achieved with the expenditure of 
little technical effort. This may have been justified as a screening phase, preliminary to more funda- 
mental investigations, but the general tendency to apply time study to inefficient systems is to be 
deprecated. The correlation of effort and remuneration is, of course, important. It is almost axiomatic 
that the industrial problems dealing with materials, machinery, and the physical side of industry are 
relatively important only as they bear on the greater problems of human existence and, for this reason, 
the rewarding of labour for services rendered is of very considerable importance. A work study, however, 
which achieves no more than a consistent 80 rate equivalent output from a unit has failed. The index 
of efficiency should be the ratio units of output per unit of work-input, the input figure being weighted 
by the appropriate equivalent units of work of the capital equipment used. This puts the emphasis 
where it belongs—on work methods and equipment. 





This emphasis on methods should be projected backwards from the factories, to the work shops 
supplying them with capital equipment. The more fundamental type of motion study almost invariably 
exposes the large potential for improvement, subject to redesign of the equipment. It may be pertinent 
to point out that this should not be a manufacturer’s responsibility. Machine designers should appreciate 
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that a manufacturer buys transferred skill and not merely a combination of kinematic pairs, and that 
machines can be ingenious without possessing commensurate manufacturing advantages over much 
simpler equipment. 


The effect of the standard of mechanical maintenance on the work units necessary to produce unit 
product should also be appreciated. Good maintenance is not only essential to ensure a high sustained 
operating effectiveness, but is fundamental to any system of remuneration which associates payment with 


tangible performance. Time study without reasonably stable standards is useless, and “standards ” 
imply a condition of mechanical stability which cannot be achieved by traditional methods ot remedial 
maintenance. This is of particular significance in the textile industries. If a substantial machine 


variability effect is superimposed on the inherent variability associated with the natural raw materials 
being processed, it may be uneconomic to evaluate the standards essential to any system of payment by 
results. It is doubtful if work measurement can ever adequately keep pace with the sporadic effects of 
badly maintained equipment and, in any case, the expense involved in providing a continuous service 
for recording changing standards would be expected to exceed that involved in preventing them 
occurring. 


The shortage of capital resources and the necessity to export mechanical equipment to other countries 
was stressed by Mr. Walter Puckey in a previous issue of the Institution’s Journal!. Under these 
circumstances, it becomes increasingly important -carefully to evaluate plant and equipment prior to 
purchase. When a piece of capital equipment is purchased, two sets of conditions should be satisfied. 
The first is that the equipment represents the best investment which can be made relative to other 
possible purchases, and that the machine is the optimum type for the work which it is to perform, 
relative to other types in the same broad equipment group. The second is that the machine should 
be so staffed and integrated into the production sequence that the maximum advantage will be derived 
from its use. Failure to satisfy these conditions not only limits the purchasers’ manufacturing effective- 
ness, but dissipates a constituent of the gross national product. 


There can be few production decisions so important as the authorisation of purchase of new equipment. 
The profligate use of labour, high scrap rates, or ineffective maintenance can all be remedied when 
necessity makes such action essential, but capital expenditure commits an organisation to an annual 
charge for the life of the asset. A machine or piece of plant purchased as a result of an unsound 
appraisal is, therefore, a persistent drag on the overall effectiveness of the unit. 


This leads on logically to the desirability of a high utilisation factor for capital equipment. and the 
question of shift working in British industry. Quite clearly the general change-over from single shift 
working to double-day shift working is undesirable. The results of such a change would be a reduction 
of some 16°/ in the gross national product and a commensurate increase of some 20°/ in cost/unit, 
even assuming additional premiums for double day-shift were not paid. In most cases, premiums of 
some sort would be demanded and the cost comparison would become even more unfavourable. The 
working of double shift must be settled on an individual basis and, not infrequently, on relatively 
small margins. It is not merely a question of working high capacity plant double shift. Of the 40,000 
automatic looms in the cotton textile industry, almost 19.000 are working single shift. This is not merely 
a problem of staffing. With relatively small profit margins it pays to run pre-war automatic looms 
on single day shift, and only when cost is desensitised by large margins does it pay to change over to 
two-shift working. 


Double-day shift working has a contribution to make to an expansionist policy for production, 
provided that it is only used where an intelligent appreciation shows it to be advantageous. Some of 
the circumstances under which this may apply are as follows :- 


1. Where high-cost equipment is installed and a fairly rapid recovery of risk capital is essential. 


| i) 


Where margin conditions so desensitise the cost of manufacture of a product that profit tends 
to be proportional to output. 


3. Where the demand for a certain product lapses and the labour can be switched to double shift 
operation on other machines which previously ran single shift on a product for which there is 


an unsatisfied demand. 


1. February, 1953. 
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price 10/-, post free. 





The Report of the Southern Section Conference on 
“PROBLEMS OF AIRCRAFT PRODUCTION ” 


is concluded in this issue. The full Proceedings are being reprinted as a separate 
publication and copies may be ordered from The Secretary of the Institution, 








PROTOTYPE TO PRODUCTION 


Report of Discussion following Session Il 





Chairman: S. P. 


Mr. W. Browninc (Director and General Manager, 
Saunders Roe, Ltd.), who opened the Discussion, expressed 
his appreciation of the excellent Papers which had been 
presented. The Conference was very fortunate in being 
able to hear the views of the authors, particularly today, 
when there was need to produce both civil and military 
aircraft in the right time and at the right price. 

A good deal of attention had been focused recently on 
the time taken to build and the cost of building present- 
day aircraft, particularly in relation to the time taken before 
the War. While a good deal of the increase in cost resulted 
diicetly from the rise in wages of production and staff 
personnel, much of the increase in time and cost also 
resulted from the greater complexity and much increased 
structural efficiency of the modern aeroplane. These two 
points alone provided very good reasons for setting up 
sound engineering control systems, quite apart from the 
fact that it was impossible to produce many hundreds of 
thousands of parts in the right place at the right time 
without a system of some sort—the better the system, the 
better the results. 

Mr. Fielding and Mr. Povey both called attention to the 
main problems. The former had provided plenty of 
ammunition for the discussion by going into great detail to 
show exactly how he controlled his own factory. Mr. 
Browning found it difficult to criticise the methods employed 
there, since he had adopted them himself during the War. 
There were, however, a few points which he would like to 
make. 

Firstly, he could not over-emphasise the importance of 
having qualified Production Engineers in the Design Office, 
not only when the production version was being drawn, 
but also when the prototype was being designed, as by so 
doing, the difference between the two could be kept to a 
minimum and many of the temporary prototype tools could 
be used to assist with the early production aeroplanes. 

Secondly, he considered it desirable that the engineering 
department should be located as closely as possible to the 
Design Office, and the other side of the control system, that 
was, production control, as closely as possible to the shops. 
If all four could be close together, so much the better. 

Thirdly, he was of the opinion that it would be helpful 
if far more lofted plates were issued than at present. He 
saw no reason why many more details should not be initially 
drawn in this way, as this would help with making small 
tools. The engineering department, however, should be the 
deciding factor in this matter. 

Fourthly, he thought that there was a tendency to 
machine too many intricate fittings out of the solid. This 
should be avoided at all costs, as almost every machine 
shop in the country was very much overloaded. That would 
have its effect on forging and stamping capacity, but this 
was something to which«the material producers themselves 
would have to pay attention. 

His last point on Mr. Fielding’s Paper was, perhaps, a 
somewhat pedantic one. He had used Mr. Fielding’s 


WOODLEY, M.B.E. 


system, and found that it was not always advisable to put 
the Week Numbers on the Job Cards. When an alteration 
to a programme took place, as did happen, modification of 
individual cards involved quite a large amount of work. 
His own people put a simple code number on the cards, 
and issued the shop supervision with a chart correlating 
those code numbers with the production programme. 


Mr. S. Scotrr Hatrwt (Director General, Technical 
Development (Air), Ministry of Supply), said that what had 
struck him very forcibly about the earlier Discussion was 
that there seemed to be two sets of people talking, the 
designers on the one hand and the production people on 
the other. He thought that, in the year }952, that was an 
extraordinary situation. It might have been appropriate in 
the very early days of aviation, when to produce a single 
machine which would fly was very wonderful, but at the 
present time, when they were trying to produce aircraft 
which they could sell abroad or supply to the Royal Air 
Force and the Royal Navy, it seemed to be a wrong con- 
ception. He would like to see some re-orientation of out- 
look, whereby the objective would be the production of < 
large number of articles from the start, and not a practi 
on the one hand and production on the other. 


Mr. H. Povey said that the problem was a difficult one, 
and possibly the customer could do more to solve it than 
the industry. The Ministry, within limitations, knew their 
requirements and could probably arrange to give orders for 
quantities instead of prototypes only. 

Mr. Scott Hall had said that there seemed to be two 
groups of people speaking, presumably in different and 
possibly diametrically opposed terms. The same pattern of 
debate could be heard in Parliament on almost every 
subject, and personally he thought that debates of a con- 
structive nature were always extremely healthy. 


Mr. Scotr HA tt intervened to say that his point was 
that it was not clear to him, from what he had heard, that 
the designers and Production Engineers in any one indus- 
trial organisation formed one team for which there was a 
single leader. 


Mr. Povey felt that the industry was relatively still in 
its infancy. When those concerned were called upon to 
produce and develop the complicated types of aircraft 
which were being designed today, they knew that, both in 
this country and others, they were really only at the be- 
ginning of “the shape of things to come”. 

The complexity of the modern high speed aircraft did 
not enable them to run before they could walk. Some day, 
aeronautical design and data might be such that it could 
be taken from the text-book and data sheets tc the same 
extent as applied to shipbuilding and other stabilised 
industries, but he was afraid that this would not be achieved 
in his time. 
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He felt that the advance which had been made in the 
design of aircraft in recent years had brought about so 
much complication that the aeroplane was still a baby 


which had to be nursed. Therefore, it was still not possible 
to produce modern aircraft in the same way as motor cars 
or traction engines. 


Mr. Scorr Hatt replied that he appreciated the diff- 
culties to which Mr. Povey had referred, but he thought 
they were rather beside the point he was trying to make. 
In any case, he thought that Mr. Povey and his colleagues 
had gone as far as any group to create the situation which 
he (Mr. Scott Hall) thought was so essential. 


In reply to Mr. C. E. Fielding, Mr. Scorr HALtt said 
that it was to the lack of co-operation between the Design 
Office and production that he referred, but it was more 
than that. The point was that they did not exist to produce 
prototypes. It had always seemed to him, perhaps because 
he had always been concerned with development, that the 
highlight of the aeronautical world had been to produce a 
prototype, which was then put into production. He 
suggested that was a wrong outlook. They ought to aim 
from the start at producing numbers of aeroplanes. 


Mr. Povey replied that it had always been his Company’s 
policy to produce numbers of aircraft in parallel with the 
prototype. They had always pressed the Ministry to order 
on this principle. 

Referring to Mr. Scott Hall’s point concerning leader- 
ship, Mr. Povey would like to give him some assurance 
that such persons existed and did give direction, by quoting 
a factual example, concerning a small trainer aeroplane, 
the Chipmunk. He pointed out that there had been a lot 
of competition and excitement between his Company and 
another to obtain the order for this aircraft, and his Com- 
pany went ahead with a heavy programme of tocling before 
obtaining the order, or even receiving an I.T.P. When 
they were two-thirds of the way through the tooling pro- 
duction programme, they were told by the Ministry of 
Supply that it was very little use proceeding with the 
project, and advised that it would be in their own interest 
to stop all work. 

The “man in the middle” (the Managing Director) just 
said “ Carry on”. They did so, and spent about £350,000 
on tools. Finally, they received the order, and to date had 
kept their programmes. Here was an example that there 
weve people who could give direction, make decisions and 
take risks. 


Mr. Fietpinc commented that Mr. Scott Hall had 
apparently got the wrong impression from the Discussion 
which took place at the earlier Session. In his factory, the 
liaison between design and production was excellent. It 
started at the very conception of the design and continued 
right through the life of the type, on every level. Most 
problems could be satisfactorily dealt with in this way and 
many ended in a compromise, but cases requiring policy 
decisions were quickly dealt with by the Managing Director. 

Regarding the question of producing numbers of aero- 
planes rather than a prototype, he supported Mr. Povey’s 
contention that this was mainly a question of getting the 
necessary contracts. Mr. Fielding’s firm always had pro- 
duction in mind when designing and building a prototype, 
and this was reflected in their tooling policy, which gave 
them a good start when production orders were received. 


Mr. D. GamMe.t (Engineer T.G.I, Ministry of Supply) 
observed that in all fairness to the Ministry, it should be borne 
in mind that they had to satisfy a “managing director” who 
was a politician. He was the head of the Department, and 
as a politician he had to satisfy Parliament, so that there 
were bound to be variations according to the vagaries of 
the political programme. 


Air Commodore G. Smryn Roserts (Director (R.A.F.), 
Military Aircraft Research and Development, Ministry of 
Supply), speaking as a Royal Air Force officer, observed 
that it was not entirely the fault of the Ministry of Supply, 
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if indeed there was a fault anywhere. The Air Ministry 
authorised orders for production aircraft in quantity, and 
it was a little different from ordering a relatively conven- 
tional civil air liner If one started to build a really 
advanced type, having perhaps a delta plan-form, which 
had never flown before, it was natural that the Air 
Ministry should be very careful about committing them- 
selves to production, and they liked to have a reasonable 
assurance that what was ultimately produced was not what 
the Americans called “a clunker” 


Mr. R. E. Mitts (Senior Designer, Bristol Aeroplane 
Co. Ltd.), said that as a member of the Standards Com- 
mittee of the Institution of Production Engineers he had 
been very pleased to hear, and heartily endorsed, Mr. 
Fielding’s remarks about standardisation in tooling. He 
would like to suggest that it was desirable to go even 
further than that; he would like to see more standardisation 
in drawing the tools. Draughtsmanship was a very expen- 
sive operation, and it was desirable to have more in the 
way of standard printed layouts for capstan set-ups, cam 
set-ups and the like. He would also suggest a certain 
measure of standardisation in processes, and so on. 


Mr. Fievpinc stated that in addition to the examples 
given in his Paper, his Company had many other Standard 
Data Sheets which reduced jig and tool design down to a 
minimum. There were also Standard Processes for the 
manufacture of those tools so that all that was necessary 
to get a tool in production was to add information relative 
to the particular tool required. 


Mr. A. I. Morcan (Technical Officer (Engineering)), said 
that it had sometimes occurred to him, particularly where 
the aircraft industry could get a model accepted for a long 
run, that something might be learned from the old German 
“doodle-bug”. It was a very well designed, high wing 
loaded and very fast machine, with quite a considerable 
pay load. If one closely examined some of the details of 
mass production in that machine, one realised that a con- 
siderable amount of ingenuity had been displayed in 
cheapening its production and cutting out luxuries and 
elaborate machining. He had often wondered whether, 
when the quantities justified it, those principles could be 
adopted and some of the refinements of modern aircraft 
forgotten. 


Mr. D. G. Hitcucock (Directorate of Aircraft Produc- 
tion Services, Ministry of Supply), remarked that Mr. 
Fielding said in his Paper that “The contract, besides 
giving the quantity, includes the delivery programme ”’, and 
then went on to include in his Group 3 “ Prepare target 
programmes”. That seemed to be the wrong way round, 
and Mr. Fielding’s target programme was that information 
which gave the correct delivery programme. 


Mr. Fievpine replied that he had quoted from an actual 
example on a contract which his firm had received a year 
or two ago. This example was used to illustrate a method 
which would establish several basic factors affecting the 
aircraft programme, the principal ones being when the tools 
and material would be required. 

In the particular case used, the programme given was 
found to be satisfactory and was, therefore, accepted, but 
if it had been found that the tools could not be made in 
time, or the material obtained when required, then a 
revised programme would have been requested. If 
Mr. Fielding’s Company had not been given a delivery 
programme, the investigation carried out would have been 
exactly the same. The same kind of target programme 
would have been used. He thought this explanation should 
clear away any misapprehensions. 


Mr. S. R. Rupcz (Executive Production Engineer, de 
Havilland Aircraft Co. Ltd), asked whether Mr. Fielding’s 
Company had experienced any trouble due to the Design 
Office or the Drawing Office deciding the material required, 
and putting their schedule on the drawings. On quite a 
number of drop hammer pressings, the size of material 





required could not be decided from the drawing, as it 
rather depended on the design of the tool, which might 
have one or more draw beads, for which extra material 
would have to be allowed. Likewise, on stretcher pressings, 
it depended on the shape of the details as to the amount 
of waste material to be allowed for pull-off. Also, certain 
jobs in the Machine Shop must have allowance for 
chucking, and possibly test pieces. 

There were also jobs which could not be centreless ground 
in which case allowance would be made to have centres, 
which would be removed after grinding. 

Mr. Rudge also asked whether the Drawing Office 
decided what they thought would be required, and if it was 
then modified by the Production Engineer ? 


Mr. Fietpinc agreed that it was not practical for the 
Schedule Clerks to establish material quantities to cover 
every single item, but the vast majority could be covered 
in this way. It was necessary for the Process Engineers to 
advise the Schedule Clerks on chucking allowances, material 
required for drop hammer parts, stretch-formed items, 
fuselage formers where nesting was required in order to 
economise on material, etc. In all such cases, this informa- 
tion was put on the Drawing Office Schedule as soon as it 
could be ascertained. 


Mr. Mark H. Taytor (Managing Director, Taylor, 
Taylor & Hobson, Ltd.), referring to the series of photostat 
copies of ‘“ Optical Tooling” which had been distributed, 
said that he rose with some trepidation, because he knew 
very little about the detail problems of aircraft production. 
He asked the question: ‘“ Were we in this country failing 
to make use of optical tooling to the extent that we 
should ?” 

He referred to page 12 of the booklet, which had recently 
been issued by the American Government. The history of 
this optical tooling was interesting. It started in the 
United Kingdom, as so many things had dene, with a 
request from one of the aircraft firms for an instrument to 
be made for the optical tooling and aligning of jigs. That 
was in 1937, and it was only as a result of that experience 


in Britain that the Americans learned of it. The first thing 
they did was to issue a Development Contract to study 
the whole matter, as a result of which they came to the 
conclusion that they could save 20 per cent. of the time 
on the alignment of many of the jigs and, in one case, as 
much as 60 per cent. Subsequent experience in quite a 
number of American aircraft companies had confirmed that 
view. 

The Americans were now using this technique very 
extensively, and Mr. Taylor wondered whether the industry 
in this country was failing to make use of something which 
it ought to be applying to a much greater extent. 

He had certain figures which might be of interest. Since 
1944, 16 instruments had gone into the industry of this 
country and, in the corresponding period, nearly 330 to 
America. At the present time the English demand was 
two, and the American 70. He pointed out that he did not 
put the question because his industry was short of orders 
at this time, but because he was worried whether it was 
an example of where this country was failing to use a 
technique which would help it to compete in the manufac- 
ture of aircraft. 


Mr. Fievp1nc stated that his Company was the one which 
had made the request to Taylor, Taylor & Hobson for an 
instrument for optical tooling and aligning of jigs, and 
had used it extensively ever since. He considered it an 
essential requirement, particularly on large assembly 
fixtures. 


Mr. Povey said that his Company also used the tech- 
nique, but whether to the full extent he would not like to 
say. They had used it for six or seven years. If Mr. 
Taylor had supplied 16 in England against 300 in America, 
that would seem to be about the right ratio. If, at present, 
there were applications for two as against 70, perhaps 
Mr. Taylor’s Company’s propaganda was not good enough. 
Possibly some aircraft manufacturers did not know about 
the method. Mr. Povey’s Company would not know what 
to do without it—it was extremely useful and they employed 
it all the time. 
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Mr. Taytor expressed his gratitude to Mr. Povey for 
giving him the answer to his question. 


Mr. T. B. Wortu (Education Officer, Institution of Pro- 
duction Engineers) said it was estimated that the United 
Kingdom was training seven “ designers” for every Produc- 
tion Engineer. Over the last five years, the facilities for the 
education and training of Production Engineers had 
expanded by over 100 per cent., but the use of these 
facilities had increased by only about 20 per cent. In his 
investigations into this question, particularly in the South, 
where there were aircraft firms, he found that the provision 
made had not, in the past, been fully used. With one or 
two exceptions, that was the general state of affairs 
throughout the country. 

The de Havilland Company was one of those which did 
use the facilities available for education and training in 
production engineering. He would like to know whether 
Mr. Povey felt that what was being provided was right in 
quality and quantity, and whether the fact that Mr. Povey’s 
Company had adopted the policy of training a_ large 
number of young Production Engineers had had an effect 
within that organisation. 

On the question of liaison between design and produc- 
tion, when the type of training to which he referred first 
started, there had been two streams—-design and produc- 
tion. They still existed, but one of the latest developments 
had been the provision of courses in both universities and 
technical colleges, whereby students could obtain a 
“ design ” training and, after a period of further experience 
in the works, go back for a course in production engin- 
eering. It seemed to him that was what the Conference 
had asked for—men with the design and_ production 
points of view. 

[he position caused him some anxiety. The aircraft 
industry wanted Production Engineers, but in general it 
was not using to the full the facilities available for pro- 
viding them. He suggested that should be corrected, 
particularly in view of the trend to which Professor 
Richards had referred earlier of a number of young 
engineers itn the industry going abroad. 


Mr. Povey said that Mr. Worth had raised an extremely 
important point, perhaps of greater importance than was 
generally realised. He felt that many young men were not 
paying sufficient regard to the future. 

From early in the de Havilland Company’s expansion, it 
was found essential to commence technical education with 
a view to recruiting personnel for their own requirements. 
They now had approximately 1,200 students under training 
in various branches of the industry, including design and 
production. The education of Production Engineers had 
to be fostered and no time should be lost in encouraging 
this step forward. If the industry was to survive and keep 
its place at the top, it must have well-qualified engineers 
with good training, and initiative. 

With regard to production engineering, it seemed that 
the young men did not want to enter this section, and more 
frequently favoured design. The industry should attempt 
to solve this problem, but how to do it Mr. Povey did not 
know. 

During the past twelve months, he had toured many 
parts of the country and had visited many Companies, and 
on every occasion he had made it one of his duties to try 
and arouse the enthusiasm of the young men for produc- 
tion engineering. He had asked them to realise that the 
industry, in the very near future, depended to a great 
extent on their initiative and ability. 

His Company gave every encouragement to candidates to 
enter this field. In addition to the standard syllabus, they 
offered a number of post-graduate courses which could be 
taken up after students had returned from university 
training. He thought that if the aircraft industry in this 
country was to survive on a healthy basis and hold its place 
with industries abroad, it was more than ever essential that 
full advantage should be taken of the facilities which were 
now being offered in the universities, colleges and institu- 
tions. He supported all that Mr. Worth was doing and 
wished him every success. 
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Mr. Fievpinc said that he fully endorsed al! that had 
been said on this subject. In addition to his Company’s 
Training School, which looked after apprentices up to 
21 years of age, they had a Scheme which continued 
training of selected personnel beyond this age. This 
Scheme gave them the necessary experience to qualify 
them for executive positions. 


Winc-CoMMANDER L. P. Gisson (Air Ministry), asked 
whether in any future War there would be enough pairs of 
hands to make all the aircraft required, bearing in mind 
their ever-increasing weight and complexity. He had heard 
that it would take six times as many pairs of hands to make 

Hunter as it had taken to make a Hurricane in 1940. 


Mr. Frevpine replied that if the industry were given the 
orders, he was sure that they would be able to carry them 
out as they had done in the last War. By suitable tooling, 
the manhours could be reduced considerably and the per- 
centage of skilled labour kept down to a minimum. 

During the last War, his Company’s percentage of 
skilled labour was 12% and even some of these had been 
upgraded. A large percentage of the semi-skilled labour 
could be female. It was obvious that the types now being 
built were more complicated and would demand more 
manpower for the same number of aircraft, but even this 
could be kept down to a minimum if sufficiently large 
orders were placed. 


A Member, referring to the time taken to get the 
prototype and the first production ‘Comet’ through, asked 
whether the de Havilland Company had found it necessary 
to cut across their existing system in order to achieve 
what was relatively a short time. 


Mr. Povey replied that his Production Engineers had 
taken full advantage of every short cut known. The 
ideal production system was that which had _ been 
described by Mr. Fielding. He would have liked their 
designers to listen to Mr. Fielding’s Paper, because they 
would have realised that their outlook on design in relation 
to Production Engineering would have to undergo many 
changes if his Company had to work to it at the start 
of a project such as the ‘Comet’. In fact, when judged 
in relation to the methodical system described by Mr. 
Fielding, it could be said that Mr. Povey’s Company had 
relatively just muddled through on the ‘Comet’. It had 
entailed a great deal of extremely hard work and direction 
from all executives. For a long production run, the ideal 
system was that described by Mr. Fielding. The de 
Havilland Company worked on somewhat similar lines, 
but always found that they had to admit a great amount 
of flexibility to achieve their objectives. 

At the start of the ‘Comet’ project, they realised that 
unless they got the aircraft into the air quickly and 
successfully, the money allocated for the job would be 
absorbed and eventually regarded as lost. It was therefore 
true that to achieve what they had done, they had really 
cut across every existing system with a view to saving 
time. 

From the beginning the production team had formed 
part of the design team at the design production meetings. 
Much valuable time had been saved by healthy discussion 
with the design section and, in many ways, the designers 
had met production requirements in a most agreeable 
manner and to great advantage. 


Mr. J. McCuttocn (Technical Liaison Engineer, A. V. 
Roe & Co., Canada Ltd.) said that the answer to Mr. Scott 

Hall’s question about the production side being quite dis- 
tinct from the design side had been given by Mr. Povey, 
when he said that several Production Engineers had been 
allocated to various sections of the Design Office. 

Personally, he thought that insufficient emphasis had 
been put on that, and that in various firms which he had 
visited, much more could be done in that way. In other 
words, the training for production and the experience 
required took up a considerable number of years, in the 
same way as did training for design, so that one could not 
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expect anybody to take both courses. It seemed to him that 
to put trained Production Engineers in the Design Office, 
to guide what was being done from the early stages, would 
go a long way to doing what was required and to providing 
proper liaison between the two departments. 


Mr. Povey said that the scheme was excellent but, as a 
word of caution to anyone who was about to introduce it, 
he would say that success depended on the selection of the 
engineer, who must have a sound practical training, to- 
gether with some technical experience, and a_ personality 
suitable to the job. Without these attributes, he might 
become ‘blinded by science’ and the whole scheme would 
fail. If, on the other hand, the selection was a success, the 
engineer would soon become a pillar of the Drawing Office. 
The designers soon appreciated the assistance the right man 
could give them. Apart from giving direct advice on the 
drawing board, the engineer would frequently arrange for 
the tryout of new techniques in the shops, with a view to 
enabling definite conclusions to be arrived at before the 
designs of unestablished techniques were issued. 


Mr. B. G. L. Jackman (Works Director, British Heat 
Resisting Glass Co. Ltd.), asked Mr. Povey whether with 
his concrete tools the concrete was in the as-cast condition, 


or whether the surface was treated with bitumen or wax. 
Further, when temporary tools were made for the first 
5/10 sets, he asked whether there was not a big temptation 
to use them for 100/200 sets, and whether the tools made 
would stand up to 200 sets. 


Mr. Povey, replying to the first question, said that the 
tools were made of a standard concrete mix and were 
moulded in a plaster mould. On removing, they contained 
slight defects, principally cavities, caused by air bubbles 
which had been trapped in the mould. The surface of the 
concrete tools was fettled with a rotary abrasive disc, after 
which they were given a coat of primer and a finishing 
coat of Phenoglaze. This was a resinous compound which 
provided a hard, tough skin, with a high-class finish, and 
provided a very good surface for stretcher press work. 

On the second question, Mr. Jackman was quite correct; 
Mr. Povey had found that whenever temporary tools were 
made for a limited number of parts, these tools normally 
stopped in production for a considerable time and it was 
frequently quite difficult to get them away from the 
operators. If. however, the tools kept on doing their job, 
there seemed to be no objection to leaving them in pro- 
duction, unless a considerable saving in cost of production 
could be affected. 
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— discussing the impact of modifications 
on production, I shall give a brief outline of 
the procedure leading up to the introduction into 
the-production shop. The L.T.C. (Local Technical 
Committee) study the modification and recommend 
a Classification, using the Ministry of Supply proce- 
dure which embraces: (a) Contractor application; 
(b) Service application. 
This procedure can be grouped as follows : 
(i) degree of urgency of embodiment; 
(ii) conditions in which embodiment is to be 
effected; 
(ili) persons or institutions responsible for en- 
suring embodiment. 
These three aspects are not naturally coincident. 


— 
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Hence, classification systems have either been over- 
complex or have had to be used i a flexible and 
“ coarse-meshed ” manner. 
Further grading for classification involves four 
principal assessments : 
(i) the operational and/or technical value of 
the modification ; 
(ii) the practicability of embodiment at con- 
tractor’s works; 
(iii) the practicability of embodiment during 
service maintenance; and 
(iv) time of availability. 
In considering (i) and (ii), regard has to be paid to 
the practical means available for doing the work and 
to the currently-available capacity of these means. 
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Definition of Modifications 

The result is a modification and is defined under 
one of the following classes : 

M.o.8. Classification 

(AA) Essential before release to service. Delay 
and scrap allowed. 
) Imperative. 
) As soon as possible—with scrap. 
(C) As soon as possible—without scrap. 
) When convenient. 
L.T.C. recommendations are studied by the A.M.C. 
(Airframe Modification Committee). The A.M.C. 
and other associated Modification Committees are 
Ministry bodies and they approve and confirm 
L.T.C. recommendations, subject to trial installation 
where warranted. That is a brief outline of the pro- 
cedure, and Mr. Howat can give you more informa- 
tion on that subject. 

We have very briefly covered all stages up to 
receipt of information by production departments. 
Production departments, through their Modification 
Committees, arrange for embodiment from tools at a 
definite machine set, and in the interim period every 
effort is made to catch up on work-in-progress as 
a retrospective action subject to material availability. 

Urgent modifications are frequently put into effect 
by freehand work and temporary tooling methods. 
This calls for the employment of a high percentage 
of skilled labour; in the absence of a pool of such 
labour, this will need to be drawn from several jobs 
or shops to avoid a set-back in any particular depart- 
ment. 





Effect of Modifications 


The modification impact on final assembly of air- 

craft can be said to affect: 

(i) airframe components; 

(ii) engines; and 

(ili) equipment. 
Equipment which has an ever-changing nature can 
be said to affect the production of components. The 
consequential effect of modifications to equipment 
can be quite serious and far-reaching. De!ay in 
making the decision for an installation of new equip- 
ment often seriously affects delivery schedules of 
aircraft. Engines, which may be considered fairly 
stable, can be said to have little modification effect 
on components. Components themselves can be said, 
therefore, to give most trouble to production. 

Component modifications can be segregated as 
follows : 

(i) structural; 
(ii) functional; 
(iii) maintenance. 
Large numbers of modifications are structural. 

The preparation for the embodiment of a modifi- 
cation and the co-ordination of other modifications 
running concurrently impose a severe load on the 
production planning departments, much more so 
than on the shop floor where the “bits” are made 
and fitted. On frequent occasions, up to 50 per cent. 
of works staff time and 25 per cent. of tooling 
capacity is taken up by modification impact, in order 
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that there be no hitch in production. To achieve 
this, much paper work is necessary, such as : 
Modification Summary. 

Modification Meeting Agenda. 
Modification Meeting Minutes. 

Planning Schedule Amendments, etc. 
Process Sheet Revision. 

Tool Drawing Modifications. 

Resultant Cost Adjustment, Data in Esti- 
mating and Rate Fixing Department. 
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Incorporation of Amendments 

Besides the modifications which are covered by a 
definite modification number applicable to mark of 
aircraft, there are also hosts of amendments to 
drawings which cover minor alterations, or improve- 
ments or alternative methods to achieve the main 
modification. All amendments must be dealt with 
through the works procedure described. Amendments 
do not necessarily involve the raising of the Drawing 
Issue Number, and this constitutes an added com- 
plication, necessitating correction and concise trans- 
fer of information to shop floor. Again, there are 
other sources of modification necessitating immediate 
retrospective action on the shop floor for a Class II 
modification pending, which will be covered by a 
raised issue drawing later. 

Although modifications are accepted by production 
departments in the right spirit, there is the need for 
management to give serious attention to their proper 
and economical introduction. This can be achieved 
by insisting that planning departments deal with the 
modifications quickly and effectively at meetings 
which should be held at regular intervals. 


Liaison with Design Office 

It is essential for Design Office personnel to keep 
right up-to-date with the latest methods of production 
and the facilities offered by new machine tools which 
may have been introduced into the works. Planned 
visits to other factories and Service establishments 
would be beneficial. Mutual understanding between 
Works and Drawing Office is important if needless 
modifications are to be avoided. 

It is recommended that Methods Engineers work 
in close liaison with the Design Office right from the 
start of any project. This includes experimental 
aircraft. 

When making decisions to build a new aircraft, 
management must give equal importance to organ- 
ising the resources necessary to incorporate modifica- 
tions right from the commencement. Production 
space, equipment and manpower must be available 
to avoid building up a back-log of out-of-date com- 
ponents. 

It is considered that a survey would show that 
control surfaces are most susceptible to modifications. 
This being the case, production planning should see 
that minimum quantities, consistent with production 
line requirements only, are put into production until 
the aircraft has proved its merit in service. Early 
demands for spares often upset this arrangement. 
Pre-production tooling would probably meet the case 
here. 
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When modifications reach large proportions, it is 
often suggested that a separate department should 
be set up to deal with them, but it is our opinion 
that it is better to have modification specialists 
working in close harmony with the production 
planning and shops. 

Production Engineers must not shirk responsibilities 
to incorporate safety modifications at the earliest 
opportunity. They should also endeavour to the 
utmost to assist the designer to enable him to produce 
better aeroplanes by energetically tackling important 
changes in design. The Spitfire is an obvious 
example of teamwork between Drawing Office and 
production. The Comet and Canberra are two later 
examples. 


Importance of Estimating 


A reasonably accurate estimate and survey of a 
modification is necessary for discussion at the initial 
stage at the Works Modification Meeting. The 
survey should take into consideration the state of 


production assembly lines, and also the detail and 
sub-assembly position. Independent learning curves 
should be generated wherever possible, to give an 
assessment of the impact of the modification on the 
rest of the machine or component. Learning ability 
on assembly of all parts of a wing structure is fairly 
consistent, but the rhythm or learning curve is 
completely upset when a major modification is 
introduced. To take a typical case, when wings have 
reached planned production rate, a new aileron may 
be required. The conditions for producing the new 
aileron are at “scratch”. In an attempt to catch 
up with the production rate, the ailerons are manned 
up regardless of cost, with the consequence that a 
reliable date is unobtainable from Job Cards. That 
is still worthwhile, and “ regardless of cost” does not 
condemn what is done. 

In conclusion, the object of this Paper is to provide 
an opportunity for those present to enter into a dis- 
cussion on the subject. A free interchange of ideas, 
rather than questions, will make a better contribu- 
tion. 
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A FEW years ago the cost of airframe and engine 
/\ modifications for Service aircraft was estimated 
at £ M634 per annum. | have mentioned this to show 
the size of the problem and to indicate the amount 
of manpower tied up in this work. 

The reason for this large expenditure of effort 
may be found by investigating why modifications 
arise. 


Armstrong Whitworth 


After carly training at Barclay Curle © Co., Glasgow; Sir W. G, 
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An examination of records shows that defects and 
potential defects are the largest single source of air- 
frame modifications. These arise not only from 
errors and omissions in the original design, but also 
from the operators’ use and misuse of the aircraft. 
Although the numbers of modifications may be large, 
the effort required for rectification in production in 
terms of manhours is usually only about 20 per cent. 
of the total modification load. 


173 





On the other hand, new requirements by the 
operators, although only about 15 per cent. in num- 
bers, generally account for about half of the total 


effort in production. This large effort for new 
requirements is in the main due to the limitation of 
space in modern aircraft, where the introduction or 
repositioning of one piece of equipment may involve 
the reshuffling of several other items, in addition to 
the supply of new parts. A smaller effort is required 
for defect rectification and design improvements, 
since in most instances very little additional work 
is required to make the new parts than was necessary 
for the old parts. 


This pattern is quite general, namely, a large 
number of simple modifications to rectify or improve 
the design and a small number of operators’ require- 
ments, which are relatively expensive in time and 
labour on the production line. 


Are Modifications Necessary ? 


Are the modifications which arise from these two 
sources really necessary ? 


Since it usually takes more than five years to 
design, manufacture and clear an aircraft for service 
use, the customer and the designer will, in the 
meantime, have developed more advanced ideas and 
even some new equipment, which could not be in- 
corporated in the original design without causing 
further delay. It is therefore advisable to go into 
production as soon as possible before the original 
design is out of date, and to bring in the necessary 
improvements during production. 


On the other hand, defects and potential defects 
are mostly discovered after the prototype has flown, 
and often much later under actual service conditions. 
It is, therefore, also necessary to introduce modifi- 
cations from this source during production, the 
incidence of such modifications being greater when 
production has started before the prototype has been 
fully tested. A modification system is, therefore, 
essential and by giving us a rapid means of improving 
our aircraft, also provides the opportunity of main- 
taining some measure of superiority over our 
competitors and opponents. It may also be used to 
prolong the life of the type and where new variants 
are required, lead to additional quantities being made 
with obvious production advantages. ; 


The existing procedure is such that no modifica- 
tion is allowed to delay delivery unless the aircraft 
is otherwise unacceptable to the Service. Such 
modifications are not numerous and generally only 
occur prior to the introduction of a new type. All 
other modifications are allowed to flow into the pro- 
duction line without affecting the rate of output. 
The modification procedure has thus been designed 
to have the minimum adverse effect on production. 
Let us now examine this in greater detail. 


Production Line 


An examination of the increased production costs 
due to modifications, when compared with complete 
aircraft, indicates that the additional effort required 
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each year is about | per cent. of the total. Generally 
speaking, once the modification has been introduced 
the effect on production is small. This comparison, 
however, does not take into account the slowing-down 
effect of introducing an unfamiliar item. If produc- 
tion is flowing steadily it will, of course, refuse to 
be slowed down, so that it is usually necessary to 
provide additional skilled labour to make and fit 
the new parts in the initial stages so as to facilitate 
the introduction of the modification. This may in- 
volve the added expense of a quantity of hand-made 
parts and requires good organisation when dealing 
with high production rates, so as to avoid inter- 
mittent incorporation. The main difficulty on the 
production line is, therefore, one of organisation to 
meet the target point of entry at the right speed. 


Tooling 


Since most tools, apart from main assembly jigs, 
are not in continuous use, they can be modified 
when convenient without detriment to production. 
In cases of urgency it may, of course, be necessary 
to provide temporary tools while more permanent 
tools are being made. The customer usually accepts 
the additional expense involved where he will be 
better off by having fewer aircraft to be modified 
after delivery. 


In order to avoid unnecessary tooling changes in 
the early production of new types, the build-up of 
tools should be carefully planned in conjunction with 
the designers, who may be aware of impending 
changes in cases where some relatively major aspects 
of the design have not yet been cleared. 


Modification Parts 


In large scale production, the supply of modifica- 
tion parts for retrospective application may account 
for 50 per cent. of the total modification effort. Its 
main influence is that it absorbs labour which could 
be otherwise employed to increase production. 
This reduction in possible output is the price we 
have to pay for the improvements we derive from 
modifications. The greatest demand for modification 
parts is, however, after a large number, or possibly 
all, of the aircraft have been delivered, and may 
come at a time when surplus labour is becoming 
available. In wartime this problem is not so acute, 
due to the high wastage and in any case there is 
usually little opportunity to ground the aircraft in 
order to do the work. 


Embodiment by Working Parties 


At the present time, contractors’ working parties 
are incorporating modifications in military aircraft 
already delivered at the same rate in manhours as 
the whole of the Air Force. This ties up a large 
number of skilled men who could otherwise be em- 
ployed on production within the factories. This 
arrangement is most uneconomical and is only justi- 
fied where the Service would find it impossible to 
do the work themselves. 
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Scrap 


Scrap is allowed for modifications urgently re- 
quired, and the additional expense is usually balanced 
by a reduction in the amount of retrospective work. 
The cost involved will depend on the quantity of 
parts already made. A spot check on one type 
revealed that the value of one aircraft in 300 was 
lost in scrap. This wasted effort is another contri- 
bution to the price we have to pay for the urgency 
of our requirements. 


Large Modifications 

Occasionally, large modifications which cannot be 
quickly introduced in production are found to be 
necessary. In such cases the aircraft can be returned 
to the contractor after delivery for modification. 
The main effect on production is, of course, the 
additional labour and space which must be given 
up for this work. 

For still larger modifications, a new mark of air- 
craft may be introduced and a separate production 
programme agreed. One firm which produced a new 
mark of an existing type each year, for several years, 
estimated that on the introduction of the new mark, 
the manhours to produce the whole aircraft were 
increased by 10 per cent. 

I should now like to mention a few of the methods 
which have been tried in order to reduce the diffi- 
culties of dealing with modifications. 


Batching of Modifications 


An attempt was made during the last War to 
follow the American practice of introducing batches 
of modifications at intervals on the production line, 
i.e. at every 50th or 60th aircraft. This was not 
successful, since important and urgent modifications 
were sometimes delayed to a later series, thus causing 
the Service a greater load of work after delivery. 
This system is not likely to be successful where 
there is uncertainty regarding supplies of the 
materials, equipment, etc., required for the modifica- 
tion, and may well increase the production difficul- 
ties rather than diminish them. 


Modification Centres 


In order to avoid interfering with the production 
line, modification centres have been used for the 
conversion of a batch of aircraft to a special role. 
For example, during the last War, in U.S.A,, all 
aircraft diverted to us were at one time passed 
through modification centres to have provision made 
for British equipment, etc., before delivery to this 
country. This is a costly business, as it invariably 
involves scrapping parts or undoing work already 
done on the production line. It could, however, be 
used for incorporating the less urgent modifications 
which were not available at the time of construction. 
This problem is being studied at present, but one of 
the main difficulties is that the return of aircraft to 
a modification centre may interfere with the func- 
tioning of the Service, who would then have to 
operate with a reduced number of aircraft. In the 
case of engines it is much simpler, owing to the 
larger reserve which is held, and most retrospective 
modifications to engines are, in fact, incorporated 


when the engines are returned to the contractor or 
Repair Depot at specified overhaul periods. 


Control of Modifications at the Source 

Obviously unnecessary modifications should be 
eliminated at their source and, notwithstanding the 
large number of defects which arise, I believe that 
most firms are fully aware of their responsibilities in 
producing a reliable design. No doubt less defects 
would arise if more time were available for initial 
testing, if more Drawing Office staff could be found 
to supervise detail design, if the designers had a 
better appreciation of Service conditions and if the 
Service were better trained in the use of the aircraft. 
A reduction in the number of operational changes 
is also difficult, and is made more so by the tendency 
of designers to give first priority to performance and 
to compromise initially on the other operational 
requirements. This may not be unsound provided 
resolute steps are taken, and provided it is possible 
to meet these requirements quickly by modificatio: 
action. . 

Close scrutiny is now maintained by Modification 
Committees at all times on the necessity for each 
modification as it arises. The most drastic action 
ever taken, however, came in 1923, when the 
Modifications Committee set up at the end of the 
1914-1918 War was abolished. This certainly re- 
duced the number of modifications temporarily, but 
all proposals had then to be dealt with on files passed 
between the various departments concerned. This 
procedure was unwieldy; it caused delays in urgent 
requirements and, in 1930, led to the setting up of 
the Airframe Modifications Committee, which has 
been in continuous operation ever since. 

From time to time, reviews have been made in 
an attempt to reduce the number of modifications 
and minimise their effect on the Service and indus- 
try. The result has always been the same, namely, 
that the total number of modifications could not be 
appreciably reduced, but certain benefits may be 
derived by making changes to the system. This has 
usually meant another change to method of classi- 
fication. 

In conclusion I should like to quote a statement 
made by the Modifications Working Party under the 
Chairmanship of Air Vice-Marshal Pelly :-— 

“We are agreed that modifications must be 
recognised as an inescapable burden and we are 
unanimous in our view that whilst it is clearly 
desirable to minimise their incidence, it must be 
accepted that modifications to airframes, engines, 
engine accessories, armament, radio, instruments and 
other equipment will always be necessary if aircraft 
in use by the Royal Navy and the Royal Air Force 
are to be maintained in a state of efficiency, and if 
every advantage is to be taken of the many improve- 
ments of a scientific, technical and engineering 
nature which have, in the past, enabled this country 
to maintain a high place in the military Air Forces 
of the world.” 


(Acknowledgment is made to the Chief Scientist, 
Ministry of Supply, for permission to publish this 
paper.) 
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Tue CHAIRMAN said that ample material had been pro- 
vided for discussion and, in particular, it seemed to him 
that the question of how far it was desirable to have a 
separate department for putting in modifications, to which 
Mr. Gilbertson had referred, was one which could usefully 
be discussed. 

The batching of modifications, as another means of re- 
ducing the production load consequent on modifications, 
as mentioned by Mr. Howat, might also be examined. 


The Designer’s Responsibility 

It seemed to the Chairman that in this matter of modifi- 
cations the designer had a position of very great responsi- 
bility, probably equal to his responsibility in producing the 
pres A at all. There were two kinds of modification, 
the first being the development modification which kept 
the good aeroplane young, the kind of modification which 
kept the Mosquito and its engine in being with several 
types each year for several years. That was one problem 
which, it would be generally recognised, was essential to 
solve, and perhaps some of the Production Engineers present 
would like to comment on the best way of introducing 
these new types without too much interference with the 
existing in of production. 

Secondly, there were the detailed modifications which 
might arise from all sorts of causes and which might or 
might not be dealt with in the same sort of way. In this 
matter, the designer had a very great responsibility, which 
he did not always recognise. 

The Chairman thought that, in general, the structural 
modification was unnecessary; it should have been foreseen. 
He was not talking about such new and unknown fields as 
they were now beginning to enter when considering the 
fatigue life of aircraft structures in civil aircraft. When 
one left the beaten track, modifications would always be 
necessary; but the kind of modification arising out of faulty 
load distribution, or detailed design, should almost always 
have been susceptible to stress analysis and _ intelligent 
testing and should not require modification afterwards. 

In aerodynamics the problem was more difficult, but 
more intelligent, and earlier, flight testing, on more 

machines, should avoid many modifications. So far as 
installations in the aeroplane were concerned, while it was 
not possible to avoid the new radio and tadar sets and 
other bright ideas which the sneniieedl side brought for- 
ward, a great deal could be done to make the initial 
installation first-class by good mock-up work. It helped 
the designer in many ways and it brought in the shop 
people; they had not time to look at large numbers of 
drawings, but they could understand a mock-up. In that 
direction, more could be done to forestall modifications by, 
for instance, intelligent installation of equipment, controls, 
ete. 


Aiming at Perfection 

It might be said that this was increasing the load on the 
designer, but in the Chairman’s opinion it was not worth 
attempting to put an aircraft into large-scale production 
unless it was nearly perfect The money spent on the 
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production of aeroplanes Was enormous wher compared 
with the amount which went into design The extra effort 
required io achieve something as near perfection as possible 
in the design undertaken was a thousand jimes worthwhile. 
That was a matter on which the Ministry mus: help, and 
it must make the conditions sufficiently attractive for a firm 
to concentrate on aiming at perfection rather than encour- 
aging a multiplicity of hurried designs 


Designing for Modifications 

The designer could do «a great deal by intelligently 
designing for modifications. I[t was extraordinary what a 
difference there could be between the method adopted by 
a junior draughtsman and one which had been carefully 
considered. There were countless examples of intelligence in 
design enormously helping the people in the shop to mini- 
mise the disturbance when a modification was necessary. 

Another way in which the designer must help was that, 
without pretending to wear an Air Force cap, he must be 
an amateur Air Staff strategist himself and make the custo- 
mer establish a cast iron case for the modification He must 
go into the matter in a tactful but thorough manner, 
before admitting that the modification should be introduced 
to delay and, perhaps, to some degree spoil—or else greatly 
improve—his beautiful aeroplane 


Importance of Clarity 

Finally, the designer must try to make his object in 
carrying out the modification, and the manner in which it 
was going to be carried out, quite clear. One knew from 
experience of oneself that the standard of intelligence in 
this world was not very high, and people were very busy. 
In introducing a modification to the shops, a really well- 
written modification sheet showing what one was doing, 
how one intended to do it, when one was going to do it 
and how one wanted it carried out, would go a long way 
to ease the path for the all-too-few skilled men who had to 
do the job. 


Mr. W. S. Hottyuock (Chief Production Draughtsman, 
Hawker Aircraft, Ltd.), dealing with the subject of batch- 
ing, said that he could speak only with regard to small 
military aircraft, and his views were not generally shared. 
First, he thought that the prototype was in itself not a 
production machine. It was essentially a machine designed 
for high performance. After the prototype had flown, he 
felt that the best method of introducing production was 
to have a batch of pre-production aircraft. These could be 
built with rough tools, and could be subject to the changes 
which were bound to be asked for during the early produc- 
tion life. In that way, many of the modifications which 
arose could be cleared within the first 10/15 aircraft, and 
thus leave the main production clear of modifications, 
except for those changes which were inevitable. 

If the job had been planned satisfactorily, after the 
prototype had been built a great deal would be learned, 
and in the following year or so much more would be 
learned. During that time, the position would be clarified 
and changes could be introduced with less difficulty and 
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with less interruption to the programme, than at a subse- 
quent date. 

With regard to the subsequent introduction oi modifica- 
tions, Mr. Hollyhock felt that batching was a good thing 
for all modifications except those of a safety nature. He 
knew that the Service did not like batching, because it 
meant on the face of it delaying the introduction of certain 
modifications. In the long run, however, he felt that it 
was quicker, because there was not a continuous interrup- 
tion of flow for the introduction of modifications which 
required new material and perhaps six months fabrication 
period for castings, forgings, and so on. 

Generally speaking, a batch of something like 20 per cent. 
of the current order was a useful figure at which to aim, 
not necessarily 50 aircraft, as had been suggested, though 
for a big order that would be satisfactory. With an order 
for 100, to treat 20 as a batch would be a satisfactory way 
of introducing modifications without unduly embarrassing 
the production side. 


Mr. R. E. Mitts (Senior Designer, Bristol Aeroplane Co 
Ltd.), said that in helicopter work they had run into a 
new trouble with modifications. On helicopters, the struc- 
ture was only one part of the aircraft, and the mechanical 
side, which in his Company was dealt with by the Airframe 
Department and not by the Engine Division, was another 
side. For structure work the trial installation procedure 
gave a very useful breathing space, because the results were 
often a foregone conclusion in the sense that one knew what 
one was going to put in, and that it would be all right. 

On the mechanical side, however, the trial installation 
was a different matter and it was very much more difficult 
to forecast that some new design or modification was going 
to work until it had actually been tried. It was found that 
there had to be modifications to the modifications, which 
nearly always took place during the trial installation period. 

Mr. Mills said his Company found that they were run- 
ning into considerable trouble with this, because on the 
mechanical side there were usually greater production 
difficulties. It might be necessary to produce new ye 
to jig up more and do more accurate machining work, s 
that the trial installation did not give that breathing a Soa 
which was usually obtained on the structural side. He 
thought that there should be some alteration to the modifi- 
cation procedure to cover that difficulty. 


Mr. H. S. Howat, replying to Mr. Hollyhock, said that 
it was a realistic approach to try to have a small batch of 
aircraft in which modifications could be introduced 
where they were known but, of course, they were not all 
known until the aeroplane got into service. Moreover, it 
was not always possible to adopt that procedure, because 
there was very great pressure from the Services to have the 
aeroplane quickly. It was necessary to compromise and, 
in Mr. Howat’s opinion, the best method was to put in each 
individual modification as soon as it could be introduced. 

With regard to helicopters, as with aircraft, there were 
always modifications to modifications. There was no great 
body of experience on helicopters and it was bound to take 
longer to get the modifications right. 


Mr. A. I. Morcan (Technical Officer (Engineering) ), 
commenting on Mr. Howat’s statement regarding increased 
supervision of detail design by Drawing Office staff, said 
he presumed that it was generally accepted that many 
subsequent modifications arose from errors in the Drawing 
Office. He had recently visited the principal aircraft firms 
in the Conference area to investigate the demand for 
draughtsmen, and the diversity of methods of employing 
draughtsmen in Drawing Offices had become apparent to 
him. 

His general impression had been that Drawing Offices in 
general were overburdened with the junior or intermediate 
draughtsman, who could not be trusted to take a design to 
finality. Such men required considerable supervision and 
checking, and it might mean taking senior men off a 
responsible project for the purpose. Moreover, despite 
extensive and exhaustive checking, bad designs did get 
through. It was known that this was largely due to the 
great influx of draughtsmen into the industry towards the 


end of the War, when almost anyone who could use a 
pencil or a square had been drafted into a Drawing Office 
Some had had no opportunity to get practical workshop 
training. 

He wondered agree the aircraft industry could intro- 
duce a system, in easy stages, whereby some of the so- 
called senior draughtsmen could be induced to take re- 
Secale courses in the workshop. There would no doubt be 
a great deal of opposition to such a scheme, because it 
seemed to be regarded as undignified for draughtsmen to 
go back to the shop, but it would be interesting to have 
views on whether such a scheme could be put into opera- 
tion. 


Mr. V. H. Wirron (Assistant Director, Aircraft Produc- 
tion, Aircraft Supplies Division, Ministry of Supply), 
speaking as one of those who had to provide an “ alibi’ 
when a firm did not meet the programine, referred to 
tho:e modifications which resulted from the specification 
issued not being met He would urge the Design Offices 
to consider carefully the specification requirements, and 
the development and pre-production engineers to come 
forward rapidly with the necessary plans for testing and 
meeting them. 

He had in mind, in smaller aircraft, such things as 
pressurisation and cabin hoods. Program:nes were set for: 
18 months or two years ahead, and as the delivery time 
approached, it was often found that the aeroplane would - 
not stand up to pressurisation and also that there was some 
fault in the hood, apart from any change in operational 
requirements. 

Mr. Hollyhock had referred to the introduction of pre- 
production aircraft. Would he expect a break in delivery 
following the delivery of, say 20 aircraft from pre-produc- 
tion, before delivering the first true production aircraft ? 
That point was of interest, because if one were tooling 
for large-scale production, the tools must be ready when 
the first production aircraft was put out. If, while pro- 
ducing the first 20, these aircraft were being subjected to 
modifications, the tools would be affected, and the question 
arose of whether it would be possible to embody the modifi- 
cations in the first true preduction aircraft, without causing 
a break in delivery. 


Mr. Hottynock explained that his object in having a 
pre-production quantity was to afford a_breathing-space 
in which to change the tools to the altered requirements, 
rather than having the whole flow through the production 
shops upset. One could go on with the aircraft which were 
being built under more or less freehand methods at the 
same time as one was preparing and lining up the tool 
programme for the full production. 


Mr. H. G. Parker (Assistant Chief Engineer, Short 
Bros. & Harland Ltd.), replying to Mr. Morgan, mentioned 
that at a recent lecture at the Royal Aeronautical Society 
it had been stated that one aircraft firm, during a recent 
slack period, had returned quite a number of their senior 
design staff to the works for a refresher course, with very 
good results. 

On the question of having more senior draughtsmen for 
detail design, that would apply also to maintenance. Design 
for maintenance had been discussed at similar Conferences 
in the past. In both cases, maintenance and detail design, 
he thought that it would pay to have senior draughtsmen 

it might be said that they could not be spared, but he 
did not accept that—in every office, who had no responsi- 
bility for a particular aeroplane, or to anybody but the 
Chief Designer or Chief Engineer, but whose sole object 
was to act as miniature consultants—dabbling in everything 
in the office which concerned bad detail design and bad 
maintenance. 

Reference had been made the previous day to the need 
for education. There was need not only for education, but 
for continual re-education, for every junior that came into 
the office. He had found, over a number of years, that as 
soon as a junior became a senior he was so busy with his 
structural design that he forgot all about maintenance, and 
his juniors had again to be re-educated. They had found 
such re-education very advantageous over the last few years, 
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and he himself had a job of that kind at the moment, 
being free to dabble anywhere in the Drawing Office, and 
take up anything which he found was detrimental to main- 
tenance or was in the nature of bad detail cesign. 

There was another matter which concerned the same 
point, from a. different angle. He had been concerned for 
a number of years at the perpetual friction which seemed 
to exist between production and design in the matter of 
modifications. He had always felt that it was not necessary. 
Over their last three prototypes, he had had a careful 
analysis taken of all the query forms which had arisen from 
the shop floor up to the time of the first flight. These, of 
course, were all defects on drawings and did not concern 
subsequent modifications. He did not speak in justification 
of the Design Office, but to point out the real truth of the 
matter. Of the queries raised up to the first flight, the 
average correctable on the drawings—points such as 
dimensions missing or stupid mistakes—-was in the region 
of 75 per cent., affecting 10—-15 per cent. of the drawings. 
The rest of the queries arose from bad _ scheduling, 
alternative materials because certain materials were not in 
stock, and so on. In the end, as everyone associated with 
the Drawing Office would agree, if one checked the final 
returns for modification work on a prototype arising from 
these defects and queries, it did not amount to more than 
about 3 per cent. of Drawing Office time. 

So far as detail design was concerned—not the best 
design of a piece of machinery, but a design which would 
at least come together—the Drawing Office was thus about 
97 per cent. efficient He knew that it did not diminish 
the problem of the production side, for by the time the 
Drawing Office had finished their 3 per cent. of time spent 
there was this considerable number—10/15 per cent.—of 
drawings which had been re-issued from this cause alone, 
with consequent paper work. They would like to do away 
with that, but had so far been unsuccessful. 


Captain (E) C. W. Jones, R.N. (Director, Military Air- 
craft Research and Development (R.N.), Ministry of 
Supply), said that he spoke with some trepidation, in the 
first place because he was a serving naval officer, secondly 
because he was in the design branch of the Ministry of 
Supply, and thirdly he had only had the advantages of a 
cheap Service education ! He knew that at least two of 
those qualifications, from what he had heard the previous 
day, were not entirely acceptable to the Production 
Engineer. 

Mr. Hollyhock had mentioned pre-production aircraft, 
and had been supported by Mr. Wilton. ‘There had been 
under discussion for some time a proposal on those lines. 
The key to the problem of modifications, and to some of 
the problems which had been mentioned the previous day, 
lay in the period of five years. If this period could be 
reduced very considerably it would no doubt reduce the 
incidence of modifications, but it would still leave the fact 
that modifications were required when an aircraft first 
went into service and also during its development period. 

If the Services could persuade the Treasury to order an 
aircraft in a small batch from the moment the staff require- 
ment was agreed by the Ministry of Supply, and if that 
batch went into service in one or two squadrons, and one 
then started to think about a second series of aircraft, 
which would embody modifications learnt from this small 
number, which had gone directly into service, something 
might be done to give effect to Mr. Hollyhock’s proposal. 
It involved the problem of a break in production, to which 
reference had already been made, but personally he thought 
that it was worth consideration and, in fact, it was actually 
what was done to a certain extent. 

There was also the question of having modification 
centres. It had not been stated whether those should be 
Service-manned or civil-manned. He thought that either 
would work very well. That had been tried, but they had 
always come up against the problem that each modification 
was a subject for consideration on its own. It was the 
circumstances of the time which would dictate whether it 
was better to embody it in the modification centre or 
in the works. During the War, on several occasions in 
aircraft repair yards they had this modification centre 
technique. For those who did not know what aircraft 
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Mr. C. E. Fielding (left) and Mr. H. S. Howat (right) with 


a visitor to the Conference during an intermission. 


repair yards were, he would explain that one of the reasons 
for their inception was that they provided a very flexible 
medium between inflexible industry and the Service. It 
always took industry six months to tool up before it could 
do anything, whereas, at great expense and perhaps in- 
efficiently, it was possible to get things done in the repair 
yard until industry could “ get cracking ”’. 

Mr. Howat had made the point that Service people did 
not treat the aircraft very well. Captain Jones was pre- 
pared to lay it down as an axiom that anything which 
required skilled maintenance was bad engineering. It must 
be realised that in a Service, particularly when war began, 
there was not a vast number of highly-skilled people to call 
upon; one had to train people very quickly and face 
colossal expansion. If the aircraft industry could not make 
aircraft to fit the normal individual who was called a 
mechanic when he went into the Service, he was certain 
that the Service could not make mechanics to fit their 
aircraft. 


Mr. A. Vines (Production Manager, Fairey Aviation 
Co. Ltd.), said that Captain Jones appeared to contend 
that naval repair yards were highly flexible, while in the 
aircraft industry it was six months before anything 
happened. What actually took place was, speaking from 
the standpoint of an aircraft firm that knew a good deal 
about the Navy, that the naval repair station got an aero- 
plane and then worried the firm for the parts needed to 
incorporate the modification. In fact, the firm carried the 
repair section. 

Mr. Vines suggested that it would be easier to fly air- 
craft to the factories concerned for occasional overhaul and 
service. By doing that in a regular sequence, it would be 
possible to bring the aeroplane up to date more quickly 
and easily than by borrowing a machine from a squadron 
and giving it back on a certain day, with or without 
modifications. It would be necessary to order more aero- 
planes to have a few up one’s sleeve for modification. 

A point to be borne in mind was that 90% of the 
modifications which arose were due to bad detail design. 
He thought that a protctype should be ordered which the 
people who were going to use it would fly, and keep on flying, 
not keep grounding it for minor development modifications. 
In that way many of the modifications required would be 
picked up earlier. The engine and propeller were type 
tested for endurance, but not the aeroplane. 

There was no detail design office which could be right 
first time on every detail, and obviously there were going 
to be modifications on such a complicated structure if it 
were not tested. 

To incorporate modifications, the simplest way was for 
a component to be built in one shop. Instead of having 
detail and sub-assembly shops, all the sub-assemblies were 
made in the same shop as the final assembly, and then the 
supervision of that shop had a better chance to organise 
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the labour and incorporate modifications more intelligently. 
Mr. Vines’ Company had found that helpful from the 
factory organisation point of view in the past. They had 
succeeded in making interchangeable sub-assemblies with 
interchangeable rivet holes, by means of three-dimensional 
lofting and envelope tooling which helped with modifica- 
tions. 

If, however, one wanted to incorporate a modification 
with a forging, it was necessary to wait five or six months 
to get the forging delivered. When in America during the 
war, Mr. Vines had visited a firm which had a battery of 
vertical copy milling machines to produce machined forgings 
out of blocks from wooden patterns: instead of waiting for 
the forgers to deliver, they carried a large stock of blocks 
for the first batches. If the light alloy forging industry 
had a battery of machines of this type, they could supply 
ten to twenty sets of rough-cut forgings from billets fully 
heat treated, provided the aircraft firm supplied a wooden 
pattern, which would be a great advantage for incorporating 
modifications and starting new types quickly. 


Captain Jones disagreed entirely with this view, and 
said he had in mind the type of modification which had 
to be carried out in a hurry because it was urgently 
needed to meet some Service requirement. 


A Memser said that Mr. Gilbertson had pointed out 
that the machinery available in this country was quite 
insufficient, and Mr. Walker had stated earlier that it was 
very often used most inefficiently. It would be interesting 
to learn what, in Mr. Gilbertson’s view, the solution of 
this question was. Clearly more machinery was needed, and 
he wondered whether the right answer was that we should 
in this country, with our limited resources, start specific 
purpose sub-contractors, instead of having sub-contractors 
as they were now, taking over overflows in every direction. 

It might be better if, instead of the present arrangement, 
there was, say, one sub-contractor who specialised in 
machining stringers from the solid sheet. The Ministry 
would encourage that firm to do that sort of work and see 
that they had the machine tools needed. 


Mr. T. GitBertson, before dealing with the question of 
machinery, referred to the remarks which had been made 
about the number of machines which could be ordered and 
said that there seemed to be a feeling that it would be good 
policy to restrict the numbers ordered at the beginning, in 
order to get some idea of how things were going to turn 
out. Personally, he was opposed to that view; in his 
opinion, a bold policy was essential if the Production 
Engineer was to be satisfied and if the factory was to be run 
in an economic manner. His own Company had been 
troubled by having the shop laid out and labour and tooling 
prepared for certain marks of aircraft and then having 
a major modification thrown at them, but two years ago he 
had pointed out the dangers of not ordering sufficient of the 
earlier mark numbers. The merits or demerits of the 
type he was not competent to speak about, but it was very 
important that everyone concerned should get together to 
see the impact which was likely to result from 
any delaying tactics in the hope of saving money and 
getting a better aeroplane. One might get a better aero- 
plane, but one would get only half as many of them as 
one would like to have. 

With that arrangement, one could not put the people or 
machine tools on the job, or go to another contractor for 
alternative work. In other words, the programme was 
affected, and that demoralised labour and upset the rhythm, 
which it was very important to maintain. 

The first questioner that morning had made a sound 
point, but he thought that it had been covered by Mr. 
Petter, and also by Mr. Walker the previous day. It 
seemed to have been already established by people such as 
Hawker’s that it was important to have a component mock- 
up, by which he meant an actual mock-up though not 
a complete aircraft, but a wing, a fuselage and so on. That 
could be done concurrently with the production of the 
experimental machine. He endorsed Mr. Petter’s remark 
that the Production Engineer and the designer could get a 


3-dimensional outlook by seeing the job instead of the 
drawings, and it was certainly possible to speed up the 
eventual production rate as a consequence of making that 
arrangement. 

To play safe did not pay, but it was a big fault of the 
British people. They should be bolder, and there was a 
need for more boldness in the design and supply of machine 
tools, although it was not necessary to spend a quarter 
of a million pounds on some immense machine tool. He 
deplored the attitude of the British machine tool industry. 
It was not keeping up with the needs of the aircraft 
industry. All aircraft firms had to go to the Continent and 
to America to get machine tools which they knew could be 
made just as well and at one-third of the cost in this 
country. He did not see the sense of allowing British 
machine tools to be exported at the expense of the British 
aircraft industry. 

He would ask the Ministry of Supply to persuade the 
machine tool industry to take a more definite interest in 
these specialised machine tools. All too often the aircraft 
industry were told that if they wanted only one off, the 
matter did not interest the machine tool industry. The 
quantity was a discouragement, but it was necessary for the 
Government to subsidise and support and encourage the 
supply of specialised machine tools of an up-to-date type, 
tracer-controlled and electronically-controlled. 


Winc CoMMANDER L. P. Gipson (Air Ministry) referred 
to the sum of £M64 which had been mentioned as 
the cost of modification for the Service aircraft. He asked 
whether that sum included the money spent on the Design 
and Drawing Office effort to produce modifications which, 
through lack of man-power both in industry and in the 


Service, never found their way into Service aircraft at 
all. 


Mr. Howat replied in the affirmative. The total design 
effort, he said, was less than £MI out of £M64. It did 
not include the modifications which did not find their way 
into Service aircraft, but he did not think that that repre- 
sented an appreciable figure. 


Mk. L. E. Bunnert (Assistant Director, Ministry of Supply) 
said he would like to dispel any impression that modifica- 
tions did not cost money. He was afraid that Mr. Howat 
might unwittingly have given that impression by saying 
that an examination of the increased production costs due 
to modifications, when compared with complete aircraft, 
indicated that the additional effort required was about 1%. 

Later, Mr. Howat stated that one firm which produced 
a new mark of an existing type each year, for several years, 
estimated that on the introduction of the new mark, the 
man hours to produce the whole aircraft were increased 
by 10%. That might be the actual measure of the cost 
of the parts required and called for on the modification 
sheets, but the dislocation of the production flow was 
enormous. 

He could say without hesitation that if it were possible 
to make aeroplanes without any modifications at all, it 
would halve their cost. It was very important to get 
modifications controlled and cut down because, as Mr. Low 
had stated the previous day, delivery was the essence of the 
present problem, and if more modifications were put in, 
it would take much longer to produce the aeroplanes. 

Professor Richards had suggested that specialised sub- 
contracting could be introduced. It was desirable to point 
out that dispersal had saved this country during the late 
War and if the whole manufacture of, say, ribs were put in 
one factory and that factory were hit by an atom bomb, it 
would be the end of aircraft production in Britain. 


Mr. A. E. Woopwarp-Nutt (Principal Director of Re- 
search and Development (Aircraft) Ministry of Supply), on 
the question of early user experience with aircraft, said that 
in what are usually called “ official circles” that idea was 
accepted, and it so happened that it was being tried in 
three different ways, according to the three uses of the 
aircraft. For naval aircraft, in one specific case the Ministry 
of Supply had ordered an additional prototype purely to 


(Continued on page 186) 
179 








SOUTHERN SECTION CONFERENCE. 





SESSION III (contd.) 





SUMMING UP 


by WALTER C. PUCKEY, M.1.Prod.E., F.1.1.A 


Vice-President of the Institution 


Deputy Controller of Supplies (Aircraft Production), Ministry of Supply 





*O many individual pearls of wisdom have been 
displayed before you at this Conference that it 
should be an easy task for me to string them into 
a necklace which you can take away with you as a 
Conference souvenir. Anything artificial about the 
necklace is probably contined to the string and not 
the pearls Most men know. of course. that the 
string is indeed the weakest part of any necklace 
and, in its way, this typifies one of our great problems 
today: the ability to organise separate skills and 
personalities into an efhicient Composite group. 


[he control combination, co-operation or, as some 
say. the co-ordination of separate personalities, each 
with separate functions, was in fact the principal 
motive behind this Conference. The organisers set 
out on “ operation combination ” with the deliberate 
intention of bringing together designers and Produc- 
tion Engineers for the good of the whole group. In 
the last two years I have been struck by the relative 
aloofness of these two main practitioners, in 
Government service, in industry and in professional 
activities. This is not unusual in other sections of 
industry, and there are fortunately many people 
who recognise the problem and who are doing some- 
thing about it 


Who is to Blame ? 


Is any particular group more to blame than an- 
other for such lack of mutual understanding ? My 
own belief, is that the major blame. if blame there 
is, must attach to the productionist. I went over 
deliberately to the production side of engineering 
many years ago because I felt that by temperament, 
by prodding ambition, I should be more successful 
there. I accepted automatically the responsibility it 
entailed, which is to provide more than any other 
one group that essential urge for completion of the 
end product without which no Company can live. 
It is the production executive, therefore, who must 
reach over into development and design in order to 
stimulate release for production. It is he who must 
not rest content until the final customer is satisfied: 
we hope on time. 
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How much the productionist appreciates a corres- 
ponding urge for completion among his colleagues; 
a Design Office which delivers drawings on time to 
him without constant prodding is wonderful, in fact, 
almost out of this world. A Design Office which en- 
sures that the drawings released are adequately 
vetted for production is even more wonderful. Let 
the production man reflect, however, that this is 
asking almost more than can be expected, in fact, 
I will say even more than should be expected, 
because the Production Engineer must accept con- 
stantly a challenge to his ingenuity and his imagina- 
tion; he cannot expect others to do it all for him. 
He must remember too that design skill is not easily 
measurable in terms of time, and the growing com- 
plexity of aircraft must inevitably mean that if the 
customer is to be satisfied with reasonable deliveries, 
the production man has to make up time on the 
manufacturing swings which has been lost on the 
design roundabouts. 


The Two Main Problems 

These two problems are the principal ingredients 
of this Conference—one, the problem of designing 
for production, and two, how to produce and deliver 
on time. 


What had our two distinguished designers to tell 
us about Problem No. 1, designing for production ? 
Mr. Walker comes from an aircraft company which 
has had, since the war, probably more production 
experience than any other, in its large Meteor 
contribution. This has reflected itself in a higher 
than average value of output per worker employed, 
and paradoxically and unfortunately a much heavier 
redundancy in recent weeks. In programmes, as in 
aeroplanes, the higher you go the further the drop. 
A new and spectacular Pegasus, the Javelin, has 
emerged from the Gloster stable under Mr. Walker’s 
guidance, and we shall naturally expect to find 
embodied in it those production features which he 
so lucidly explained in his Paper. 

Mr. Walker started with a profound statement— 
“We must accept complexity”. He links modern 
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Mr. Walter Puckey (centre) delivering his summing-up. 
On his right is Mr. F. C. Cooke, President of the Southern 
Section of the Institution, and on his left, Mr. HS. Howat, 
Assistant Director, Aircraft Production, Ministry of Supply 


aircraft design to the complexity of life itself. and 
obviously he is no Canute bidding the tide go back. 

How refreshing to hear him say that “we must 
design for production from the outset’, and he made 
the interesting observation that this tended to in- 
crease the total man-hours in the Drawing Office. 
but reduced the total time for completing the 
prototype. 

In different language, but similar sentiment, he 
encourages the design staff to be “ production con- 
scious *, and in that he reminds me of a well-known 
designer turned top manager. who told me recently 
that he regarded himself now as the representative 
of the Production Department whenever he went 
into the Design Office. 

Mr. Walker may not have such exalted produc- 
tion representatives in his office. but he does install 
a certain number of production men to act as his 
advisors. 

The Design / Production Committee was another 
interesting point made by Mr. Walker, and you will 
remember the comprehensive terms of reference he 
quoted. 


A Co-operative Outlook 

Yet further proof of his co-operative outlook was 
provided by the importance he attached to the 
building of prototypes in the production shops. with 
the old type iron curtain replaced by a less rigid 
material. This. he said. brought close continuous 
contact between designer and Production Enginee 
from the word “go” An incidental advantage 
which I think of great value is that a considerable 
percentage of the prototype tooling is suitable for 
production use, and a real contribution to speed. 
interchangeability and cost. 

Just in case you thought that Mr. Walker had 
descended from Heaven for this Conference. he did 
warn us that this collaboration was not always carried 
out in an atmosphere of calm and swift agreement. 
Vil bet it wasn't—but how much worth while 
attempting ! 

We would have appreciated Mr. Walker's ex- 
panded views on those new developments to which 


he referred only briefly, and which will affect future 
designs so much. He referred to such things as 
integral construction, machined contours, large 
presses and new materials. 

Now let us turn to Dr. Russell, whose contribu- 
tion to the advancement of larger aircraft was so 
spectacularly underlined at Farnborough, when both 
we and the Britannia shared an awe-inspired silence. 

We can hardly call the Brabazon a_ production 
job in the Meteor sense. but everyone is terribly 
anxious to see Britannia ruling the skies in a few 
years time, and much depends on the production 
team to justify the design and satisfy the customer. 

Dr. Russell starts by stating emphatically that 
very little sacrifice can be made to simplicity unless 
we are prepared to penalise the competitive value 
of an aircraft, and he makes the interesting point 
that we should not talk of Designing for Production, 
but of Design for Production for Sale. Here, indeed, 
is the customer come into his own. How much we 
now hear of Britain’s possibilities in the civil export 
field, and Dr. Russell gives most impressive statistics 
to back up these views. ‘We must”, he said, “ pro- 
duce aircraft of superlative quality. and in sufficient 
numbers, while order books are still open”. The 
last part of his statement is another way of saying 
we have only a limited time. 

Each side. he said. must recognise the limits of 
manoeuvre available to the other. and complete 
understanding must be reached between design and 
manufacturing teams. Dr. Russell, incidentally, 
refers at some length to excessive “drag”, and I 
could not help feeling that drag is not always con- 
fined to the aerodynamic field. 


Prototype and Productive Planning 

The author suggests that production engineering 
activities fall roughly into two stages. First the 
prototype stage, where he supports Mr. Walker in 
saying that close production interest provides scope 
for influencing design, particularly in the breaking 
down of assemblies. The second stage is. of course, 
production planning itself. where the production 
man has much less freedom to suggest design 
change, but far greater control over the manufac- 
turing cycle. The principal objective is so to over- 
lap prototype and production that both time and 
modification risk are reduced. 

Time does not permit mention of all Dr. Russell’s 
very interesting points. but in passing I must com- 
ment that when he referred to the importance of 
wind tunnel work. | was reminded that the term 
“wind tunnel” is often used by our American 
colleagues to mean the “ front office’ 

Time and again. when visiting aircraft firms I 
have been struck by the delay which can take place 
through the non-availability of electrics. hydraulics, 
pneumatics, whether Embodiment Loan or otherwise. 
and these units are required in ever greater degree. 
Dr. Russell’s “ functional mock-up” does much to 
speed up the development of these systems. not only 
through check testing their functioning, but speeding 
up their installation. fixing pipe and cable runs and 
so on. It seems to me that. particularly on smaller 
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aircraft, the more one can spread the work so that 
it proceeds in parallel rather than in series, the 
quicker it will be done. 


Adoption of New Techniques 


Che author, in the latter part of his Paper, makes 
interesting reference to a number of new techniques. 
He says at one stage that building up wing panels 
as described is preferable to machining out of the 
solid. This is an absorbing subject on which much 
more must be said. He refers to “* sticking” instead 


of “riveting” and sees great possibilities in the 
process, limited only at present by ability to build 
up confidence. Mr. Povey has much more to say 
on this 


Then we had reference to plastics, such as 
Durestos, where one feels that future possibilities are 
great. We were warned, however, that we shall still 
have to produce the hard way, and that any new 
process or material must really prove itself before it 
taces the exacting demands of the air. 

How wise to warn us—and yet few arts have pro- 
gressed so speedily as aircraft design, where in our 
life-span amazing leaps onwards and upwards have 
been made by a bewildering variety of shapes. One 
feels that if ever there was an industry searching 
forward for new developments, new processes, new 
materials and new worlds, it is ours. Dr. Russell, we 
know, feels that way too, but warns us that while 
our imagination and goals soar into the air, our feet 
must remain firmly on the ground. 

What a lively discussion we had, with the two 
authors sitting peacefully on the side-line. I can 
do no better than to quote the remark made to me 
over tea by a well-known Ministry personality. He 
said, “Isn’t it amazing that all those people are 
supposed to be working for the same end!” For 
myself I was reminded of the two Irishmen fighting 
each other until they suddenly discovered an English- 
man present. They both joined forces and knocked 
him out. For Englishman read M.o.S. ! 

My second impression was of the strong need for 
more and better trained planners, tool engineers, and, 
let me whisper it, managers. It was obvious that the 
running-down of the production side of the industry 
after the War lost it many good men, and produced 
unstable employment conditions. 

My third impression was the great support given 
to Production Development Engineers. How much 
I agree with them! 


Prototype to Production 


Now let us turn to that most interesting double 
act given by Messrs. Fielding and Povey, entitled 
* Prototype to Production”. Both of these well- 
known and respected gentlemen come from further 
North, and bearing in mind the _ considerable 
Southern composition of this Conference I wondered 
if they were thinking of the reply given by the 
History teacher when asked who were the Angles. 
He said that they were a race of people who once 
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inhabited Britain—the acute angles went North and 
the obtuse angles went South. Perhaps, to avoid 
misunderstandings, I should add that at this Con- 
ference all are equilateral. 

Mr. Fielding is a man who values practice as a 
basis for precept, and to skow how his planning 
works has just completed his first Canberra on time. 
Many of you know the great efforts made to fly 
the Vulcan prototype over Farnborough, and the 
combination of inspiration and perspiration repre- 
sented by Mr. Fielding is most refreshing to us all. 

Mr. Povey is no stranger to Southampton, as only 
a few weeks ago four hundred members and friends 
flocked to hear his story of Comet production. We 
enjoved his earthy comments. 

Whenever the name of De Havilland is mentioned 
todav we think of Comet. and just as in my boyhood 
Hallev’s Comet stirred imagination, so today every 
schoolboy, and most American airline operators, 
know the De Havilland Comet. Yet it is one only 
of a brilliant family to which Mr. Povey has acted 
as midwife, and no Company has done more in 
stretching British wings over the world. 

What did we learn from these two gentlemen ? 

Mr. Fielding has indeed served up a planning 
feast, and I am sure that many of you will eagerly 
study it. From his first paragraph I warmed to the 
author. when he said that it was not possible to 
exaggerate the importance of forward planning as 
a major contribution to time saving from the first 
aircraft onwards. If only we could put the intensity 
into the first few months that we invariably have to 
put into the last few, these last few would disappear 
altogether. 

He assumes two major things; one, that the pro- 
totvpe has cleared trials and two, a realistic issue of 
drawings agreed with Design Office. Certainly a 
major hurdle jumped at the beginning of the race, 
but we won't quarrel with him as previous speakers 
were expected to (and did) carry this hurdle. 


“How ”, “ When”, “ Where” and “ Do” 
Mr. Fielding has his four principal departments- 
how. when. where and do.—and we are given con- 
siderable detail on the first three which will, he says, 
help so much when the “doing” is reached. It is 
really not appropriate for me to re-describe his most 
lucid explanations, but a few strong themes run 
through the whole of his Paper. First of all, the time 
factor is constantly mentioned. “Place material 
orders quickly” he says, and shows us the sort of 
paperwork to help. “ Plan your tooling on the most 
simple type for the job”, says he, “ thus having the 
dual effect of reducing tooling costs and getting the 
tools made more quickly’. How different from the 
typical American approach but, under our condi- 

tions. probably best. 

Another time factor is contained in his statement 
that sub-contract load should be decided very early 
in the planning, so that tooling arrangements can 
be made in good time. This I think is important, 
and not generally done. 

Stili on the subject of times and tools, he makes 
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the interesting point that his Standard Tool Data 
Sheets and typical drawings enable him so to reduce 
load and speed service in his Tool Office, that only 
20 per cent. of the total tools require special draw- 
ings. This is indeed a major contribution to time 
and money. 

I am sure all were interested in Mr. Fielding’s 
man/hour analysis for ‘ guestimating”™ the time 
required for the first aircraft. If he used it in the 
Canberra it was certainly accurate, and i look for- 
ward to his Vulcan achievement with much interest. 
It would be interesting to compare notes over a wider 
field using Mr. Fielding’s chart. 

There are other references to time, and this is 
obviously a strong feature of the planning scheme. 
He also tells us frequently about his control checks 
and the necessity for the right sort of information 
to reach senior executives. How right he is, because 
the tendency is for these key people to have too much 
undigested detail thrust upon them, which dulls that 
much-wanted ability to ask the right questions just 
before someone else does. It also increases the size 
of both the brief case and the stomach ulcer they 
take home at night. 

Perhaps the Navy with its time to spare can help 
relieve their task ! 

Finally, commenting on Mr. Fielding’s excellent 
contribution, may I refer to his views on inter- 
changeability. Briefly, he says that interchangeability 
pays dividends. How refreshing to hear that inter- 
changeable aircraft, starting with No. | off the 
line are, and I quote, “a big help in production ”. 
I am sure my colleagues in the Ministry will be 
deeply interested. I hope others in the audience 
are too. 


Closing the Gap 


Mr. Povey opened his Paper with the understate- 
ment of the Conference. “ Production Engineers ”, 
he said, “are faced with many difficulties”! He 
decided that his contribution should be devoted to 
closing the gap between first prototype flight and 
first production delivery. He gives this period as 
one ranging from a year to seven years, which, if 
you add another two years at least for prototype 
flight, gives us a nine-years stretch from conception 
to realisation, a period surely exceeded only by the 
builders of a cathedral. It is indeed no wonder that 
at least one aircraft supplier has designed a large 
calendar which is obviously intended to last a long 
time, with yearly inserts laid on. More seriously, 
however, Mr. Povey is, like Mr. Fielding, deeply 
concerned by the time problem and devotes most of 
his Paper to ways and means of reducing it. 

He begins by breaking the overall time in elements 
and adopts the sound practice of tackling each one 
separately. First and indeed very foremost, particu- 
larly on civil aircraft, is strength of customer interest. 
How soon can he be persuaded to make up his 
mind ? Will he order “from the drawing board ” 
or will he, as many do, see the prototype flying at 
Farnborough before signing on the important line ? 
A Company such as Mr. Povey’s takes great risks 


indeed, and he is justifiably proud of its courage. I 
know we are too. 

I believe that one of the most important problems 
confronting us, in both civil and military skies, is to 
get a production programme settled at an earlier 
date. When you analyse the coniidence that a 
customer wants, you are led to the view that two 
things are tremendously important; one, confidence 
in the supplier, and two, a realisation that aerody- 
namically, performance may now be calculated 
within close limits, and could be available to the 
customer long before prototype flight. The really 
dificult answer to give is when the production 
machines can be provided, and here we have our 
greatest variable. Here we have, as Mr. Povey 
demonstrates, our biggest problems and our great 
hope for the next five years. How expensive taking 
risks can be! Mr. Povey’s example of manufacturing 
five sets by freehand is, unfortunately, all too com- 
mon, and places tremendous strains on skill, machine 
capacity and cost. It is appropriate once again to 
mention here the point Mr. Fielding made on tooling 
economies. 

I was very interested in the author’s reference to 
modifications. “If we wait”, he says, * until every 
part is stabilised, the time will be great’; his Com- 
pany were willing to pay £350,000 as a contribution 
to earlier delivery and customer satisfaction. We 
should be proud to know that the enterprise was 
justified. That, to quote Mr. Low, was truly 
Elizabethan. You will know that similar problems 
apply to military aircraft, except that the added cost 
is more diffused. It might be worth mentioning the 
obvious poiut here in support of Mr. Povey that the 
longer the period of aircraft design and planning, 
the greater the risk of modifications. What better 
argument for narrowing the gap ! 

On the subject of co-operation Mr. Povey also 
places good production men in the Design Office. 
and using a similar technique, he installs Methods 
Engineers in production departments to guide the 
project through initial stages, and to enable that 
much harassed group of shop supervisors to concen- 
trate more on the eccentricities of those who work 
for them. 


Importance of Spares 


Thank you, Mr. Povey. for remembering one 
important item—Spares. All industry is backward 
on after-service, and the aircraft industry is no 
exception. I certainly noticed a few consciences 
stirring in their seats when he mentioned that word. 
It is not good on the military side, and will be even 
more of a problem and an obligation when we build 
up our civil deliveries. Spares delivery should 
certainly be one of the vital statistics top manage- 
ment has on its desk. 

I was getting alarmed about the trend of the 
discussion which followed. Mr. Povey was in his 
aggressive mood and gave the M.o.S. some blunt 
advice. “ Make up your mind” said he, and I was 
grateful that we have indeed now made up our minds 
on the future military programme. 
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I thought Mr. Scott Hall made a profound point 
in the discussion. In effect he said that his whole 
training as a design man told him to produce proto- 
types as an end result. He realises now that his real 
job is to help in producing numbers of aircraft. 
What a significant difference, publicly acknowledged, 
through closer acquaintanceship with production 
men. 

What about the rest of the discussion ? Some very 
good points were made and | don’t propose to repeat 
them here. I must, however. remind you of almost 
the one point on which full agreement was reached 


between audience and platform. Mr. Worth said 
that if we want (and how much we do) more trained 
production men, we must train more. Seven 


Designers, he said, were trained to one Production 
Engineer. The facilities were there, but the students 
were not. Mr. Povey’s strong practical support of 
both Mr. Worth and more training was indeed 
appreciated. More power to their efforts, because 
the strain on our too few production managers is all 
too great. 

Our theme of organised co-operation was again 
strongly supported. Mr. Povey warned us, however, 
to be careful what sort of a production man we put 
in the Design Office. If he was bad he did harm, 
and if good he would soon end up as a pillar of the 
office and, no doubt, two columns of the Royal 
Aeronautical Society Journal. 

Finally we saw Mr. Povey’s tool brick-layers at 
work and I| forecast a run on concrete mixers 
shortly. 

Altogether an enjoyable and instructive debate. 


Modifications 


And now for the session on “ Modifications’ 
Mr. Gilbertson is a man with his feet well planted 
on the ground, and he is always on good ground. 
as you will have noticed. Mr. Howat is a relative 
newcomer to the Directorate of Aircraft Production, 
Ministry of Supply, if not to aircraft, and like all 
who are in that Ministry is highly skilled and reason- 
ably sympathetic to industry's requirements. 

It was the intention of each of these two 
gentlemen to be complementary to the other in his 
contribution, and I hope you agree they succeeded 
admirably. 

The word “ modifications” has built up for itself 
a reputation in the aircraft industry unequalled (and 
indeed unwanted) by any other industry. The art, in 
its scientific progress towards finality. has always been 
on the move and military requirements dictate a 
constant search for the best. Unfortunately the best 
is often the enemy of the good. and I foresee over 
the next few years a relatively more serious modifi- 
cations problem, largely because of the impact of so 
many new techniques. For this reason greater atten- 
tion is being given by the Ministry of Supply to 
modification problems, and the discussion we have 
just had is more than opportune. We cannot, un- 
fortunately, deal with it in the manner of a certain 
manager who told me once that, during the War, he 
deferred the opening of the morning’s letters until 
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after the day’s batch of aircraft was delivered, 
otherwise they would be stopped by incoming 
modifications. 

What did we learn trom this Session ? 

Generally, the impression was provided that the 
impact is pretty hard, and Mr. Gilbertson’s state- 
ment that at times up to 50 per cent. of works stafl 
time and 25 per cent. of tooling capacity is absorbed 
by modifications certainly shakes one. His descrip- 
tion of modification procedure is reasonably well 
known, although I would like to say in passing that 
strong attempts are being made in Ministry circles 
to help: Mr. Howat referred to this. 

I suppose the right way to approach modifications 
is in the spirit of the advice given to the young man 
who wanted to get married—Don't. In other words, 
don’t have the modifications. 

One cannot help reflecting that two major contri- 
butions to this idea can be made; one, greater care in 
preparing the operational requirement or basic 
specification and two, the speeding up of that gesta- 
tory period, conception to realisation. Perhaps one 
can add an important third—more consolidated 
skill and co-operation among designers, draughtsmen 
and productionists, which can only be achieved by a 
reasonably stable industry. 

But some modifications are inevitable. and Mr. 
Gilbertson has very useful observations to make in 
dealing with them: in the main they follow very 
closely the precepts laid down by other speakers 
yesterday, and double blessings flow from their 
observance. 

Mr. Howat is one of the many pillars of strength 
in the Ministry of Supply. He has done a very good 
personal job recently on Modifications, and speaks 
therefore with solid achievement behind him. 

He divides modifications into two main groups: 
the largest numerically but the smallest in man-hours. 
is rectification of the original design: the smallest 
numerically but the greatest effort is due to new 
requirements. In the second category. Mr. Howat 
repeats what has already been said, that is: get into 
production before the new requirement arrives. and 
bring improvements along afterwards. So said 
Mr. Povey also. I must say that his estimate of the 
increased production costs due to modifications (he 
says | per cent.) is surprisingly small. 

Mr. Howat ends on the very realistic note that 
modifications, like income tax. will always be with 
us, and we might as well use the best ways of dealing 
with them. 


Two Types of Modification 

The discussion was opened brilliantly by Mr. 
Petter. who referred to two types of modification, 
in particular the development modification which 
keeps good aircraft young. I suppose the real 
problem here is to realise when it isn’t worth while 
keening the old boy alive. 

He also put in a request for better design work 
at the beginning, and used a potent phrase * the 
designer can he'p by designing for modification ”. 
This is certainly a new twist, and adds to the number 
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of things he should design tor. It needs putting over 
carefully to avoid misunderstanding. 

Some disagreement arose on this question of 
batching, and particularly concentrating modifica- 
tions into the early batch. Grand work if you can 
do it, but more and more time is being taken on 
technical clearance. with corresponding delay in 
reaching Service or customer. This I think affects 
the problem considerably. although Mr. Woodward- 
Nutt told you of efforts to anticipate. 

Mr. Vines made a most interesting point on the 
quick manufacture of small quantities of forgings. 
The idea of equipping the forgers with batteries of 
contouring machines, using wooden or concrete 
patterns supplied by the firm, is worth examination. 
I’m going to pursue this point, as anything which 
can speed up forging delivery and machining at less 
cost is attractive. 

The person who sums up has, generally, an unfair 
advantage over others as they have no opportunity 
of answering back if they don’t agree with him. In 
any case, | am your customer, and as a Civil 
Servant, however temporary, I must avoid being 
controversial almost to the point of dullness, but I 
will be pardoned. I am sure, if I embroider the 
discussion with my own observations which, I repeat, 
are my own. You realise, of course, that just as a 
casual visitor to New York feels perfectly able to 
(‘and often does) write a book about America, so I, 
after two years in the aircraft industry, know all 
there is to know about it ! 


A Significant Pattern 

Seriously, however, there are certain threads run- 
ning through the whole of this Conference, and my 
job is to pick out a pattern which I think is signifi- 
cant. Using another metaphor, I suppose I could 
be regarded as a catalyst among the pigeons, and 
I hope this does not mean that I will eventually get 
the bird. 

The first and foremost thread at this Conference 
is co-operation, and we have had many practical 
examples of how it works, including this Conference 
itself. I hope that industry, the Ministry and our 
professional bodies will continue on the high level 
reached here. 

My second thread is TIME in capital letters. 
How many of our problems relate to it, and how 
good a measuring stick it is if we use it constantly. 
Time is the essence of every new design, which is 
only fully of value in relation to its own period; 
time is the essence of customer satisfaction. I often 
feel, incidentally, that we embarrass ourselves and 
our customers by showing aircraft at so early a stage, 
particularly today when gestation takes so long; hope 
deferred maketh the customer sick ! And certainly 
breeds changes in requirements. 

My third thread is “operational requirement ”. 
How much more important it is today to be near 
right first time. Terrific costs, complexity and time 
scales make it much more difficult to change thoughts 
in mid-air, and there are some glaring examples to- 
day where more put in and stuck to at the beginning 
would have helped considerably later on. 


My fourth thread is more precise planning. One 
or two exceptions do not interfere with my regret 
that aircraft production target dates are notoriously 
bad. I wish we could more generally devise and use 
planning methods which would set precise mile- 
stones along the road to delivery, and controls which 
would enable us to check more frequently where we 
are en route. This is important from military and 
civil points of view. Non-reliability of delivery to 
the Service means. more than ever before, much 
waste in ancilliary services, apart from strategic 
difficulties in an international scene. To the civil 
operator it has its very obvious drawbacks too. 

Thread No. 5 is the breadth of production 
responsibility. The Production Engineer must devote 
much more attention to those activities which are 
to the right and left of his main job. On the left, 
such problems as forging supply have become real 
bottle-necks that occur more frequently now that 
intricate materials and shapes are wanted. To the 
right. he will find growing delays in technical clear- 
ance which hold up delivery to customer, and 
whether these be called C.S.A. or C. of A. clearance 
does not matter so much as the effect they have on 
final delivery, and the need for putting more plan- 
ning and control into such necessary activities in the 
interests of “Operation Reduce Gap”. 

My sixth thread could be debated at length, and 
has indeed been supported strongly by speakers. I 
refer to the great need for more production research 
into new techniques, new processes and new 
materials. A year and a half ago I set up a Director- 
ate of Production Development in the M.o.S. and 
a number of firms are realising that it is just as 
important to have a few people looking over the 
heads of the Production Engineers into the future 
as it is on the product design side. 

Examples such as “the heavy press problem” 
come to mind, and were referred to by Mr. Walker 
as a significant contribution to the future. The 
U.S.A. has spent the equivalent of £M176 on 
its “Operation Big Squeeze” programme, and the 
whole art of extruding, forging and _ precision 
machining is rapidly changing. Its effect on design 
and production will be considerable. 

We are not, incidentally, sitting sti'l on the heavy 
press business, and in a few months our design and 
production people will move ahead into the next 
stage of knowledge. Realise. however, the tremen- 
dous costs invo'ved which few firms can afford. 
One leading forger told me only this week that some 
aircraft designers have no conception of the produc- 
tion problems involved in their new designs. He 
said that if they were in the ship building industry, 
they world probably snecify the funnels of the 
“Queen Mary” as extruded tube. 

The tremendous gvowth of intr'cate machining on 
modern aircraft has already created a major bottle- 
neck in the defence pregramme, fortunately now 
being ranidly cleared. When you consider that a 
modern fighter has probably five times the machine 
hours of its wartime predecessor, and six times the 
weight of ever more intricate three dimensional 
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forgings, you realise how many more production 
problems exist. 


Research on Machine Tools 

We need much more research inio machine tools 
of all types with particular regard to easy setting, 
quick manipulation, higher spindle speeds and auto- 
matic controls to reduce man hours. Mr. Gilbertson 
will tell you all about it. Every time the technical 
specification of a new aircraft is prepared there 
should be a corresponding production assessment so 
that. if ordered, the design and production arrange- 
ments go along :n parallel. 

I must control my enthusiasm in the interests of 
your patience, and mention only one more thing. 
The Parliamentary Secretary referred vesterday to 
recent changes in the Air programme. Having 
played an intimate part in this I can say with full 
conviction that, despite local difficulties, the new 
military programme gives great opportunity to the 


industry. Our rate of climb, while reduced, is sull 
positive, and probably healthier than before because 
it is more realistic and gives also that greater oppor- 
tunity, which the industry has so long required, to 
show the world what it can do in the civil and export 
markets. 

Despite all our good-natured grouses, the industry 
has never been so strong technically and production- 
wise. We have the designs, we have poured tremen- 
dous strength into our men, our buildings. our 
equipment and our machine tools. What more can 
we ask for ? 


The two words we have been writing in the sky 
as a hope to the West and a warning to the East 
are AIR POWER. May I suggest. without being 
accused of bias, that Air Power is made up of three 
other powers—Design Power, Production Power and 
Operating Power. And the greatest of these is— 
all three 





DISCUSSION ON “IMPACT OF MODIFICATIONS ON PRODUCTION ” 


Continued from page 179) 


give it intensive tlying and rough handling trials. In the 
R.A.F. it had been the custom with recent types to put the 
first half-dozen operational aircraft into one squadron and 
to submit them to hard intensive flying, with the same 
object; with civil aircraft, it was customary to take an 
early production aircraft and do a series of proving flights 
over the different routes to be traversed, both in order to 
perfect the operating technique and also to get intensive 
user experience with the aeroplane. 

Another point on which he would like to comment was 
the importance of bearing the probability of modifications 
in mind right at the outset when planning for production. 
Mention had been made of arrangements having to be made 
so that control surfaces could easily be changed. That 
might have been the case in the past, but it was less likely 
to be so in the future, owing to the increasing use of 
powered controls, and experience with recent prototypes 
had borne this out. 

He was a little alarmed at the tendency to introduce 
specialists on various features into Drawing Offices. It had 
been suggested that there should be introduced ; 1 specialist 
in design for ease of production, and a speciaiin on design 
for ease of introduction of modifications. He had previously 
heard suggestions for specialists in design for reliability and 
ease of maintenance, specialists in design for light weight, 
and so on. Might it not be better to have a few specialists 
who concentrated on designing first-class efficient aircraft ? 


Dr. A. E. Russet (Bristol Aeroplane Co. Ltd.) said that 
large aircraft were perhaps a little different from those 
discussed in the general run of the discussion that morning, 
more especially if they had to be built to a fixed price. 
His Company had found it necessary to introduce what they 
called a charge order system, which was a form of 
modification procedure. [Each installation had its own 
specification—the hydraulic system, the radio and so on 
and those specifications were written up in three stages. 
The first stage was one which described gene.al principles, 
and was agreed by the operator at that stage. The second 
stage described the detailed application of general principles 
to the aircraft in question. The third stage was a full 
description of the complete installation and a complete list 
of all the equipment used therein. The specification was 
sealed at each stage, and any change from an agreed 
arrangement had to be paid for by the appropriate party. 

This discouraged changes on both sides, and also en- 
couraged a very close scrutiny of the system proposed in 
the first place. 

Maintenance was one of those design aspects with its own 
specification, and there they had not only a_ specialist 
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maintenance engineer on the design staff, but also a 
resident maintenance engineer from the operators. These 
engineers were brought in in the early stages, shown the 
proposed arrangements on the drawing-board, later in- 
spected them on the mock-up and served as consultants to 
the design team. 

One source of trouble possibly arose from trying to make 
the prototype fly too soon. If more time was devoted to 
eliminating trouble before the prototype flew, the flight of 
the first production aircraft might well be accelerated. 


THe CuHaikMaN, before calling on Mr. Howat to wind up 
the Discussion, said that there were two points on which he 
wished to comment. One was machining from the solid 
for modifications to the prototype. He was sure that they 
had to do this, even if it meant using new heat treatments 
and even some modification in the strength of the materials 
used, because they could not w:‘t five months for forgings. 

He entirely agreed that they were not going to get the 
results which they wanted by introducing yet more 
specialists, but by education and getting a right balance 
of emphasis on the part of the Chief Designer and his 
immediate staff, whether it was a question of maintenance 
or of production problems or whatever it might be. 


Mr. Howar said that Captain Jones had referred to 
batching by introducing small numbers of aircraft. As 
Mr. Gilbertson had said, that was unacceptable to the 
production side, who wanted a good long run, but there 
was another point to be considered. Modifications were in 
the main of two types One type was closely connected 
with a particular aeroplane, the defect type of modifi- 
cation, and something could be done to eliminate that in the 
early stages. As had been said, intensive ‘ying trials were 
carried out in the R.A.F., and an aircraft firm were 
analysing the data, so that in course of time they ought to 
be very much better off. There was, however, the other 
type of modification, which was not tied to a particular 
aeroplane, but which resulted from Air Staff requirements. 
As time went on and the Air Staff accumulated experience, 
and as the enemy tried new tricks, modifications became 
necessary which could not be introduced at the beginning, 
but which had to be catered for in the production line. 

In reply to Mr. Bunnett, Mr. Howat said that he had not 
intended to minimise the effect of modifications and agreed 
that the major impact was in the possible dislocation of the 
production line He had not been able to go into that more 
fully because it was very difficult to get data on it. If 
Production Engineers would study it more, they might 
arrive at some means of controlling the problem. 
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REPORT OF THE MEETING OF COUNCIL 


Thursday, 29th January, 1953 


HE Third Council Meeting of the present Session 

took place at 36. Portman Square. London. W.1, 
on Thursday, 29th January, 1953. Mr. Harold Burke, 
Chairman of Council. presided over the meeting, 
which was attended by 37 Members. Also present 
were Mr. G. H. Whyatt. Chairman of the Manchester 
Graduate Section, and Mr. J. D. Robinson, Chairman 
of the Newcastle Graduate Section. 

Council dealt with the routine business of the 
Institution. 


Statement by the President 

Sir Cecil Weir addressed the Council and said 
that he was deeply conscious of the honour which 
had been done him in electing him President of the 
Institution. However, it had so happened that, 
shortly after taking office, he had been invited by 
H.M. Government to head the U.K. Delegation to 
the High Authority of the European Coal and Steel 
Community in Luxembourg. In consequence of 
accepting this appointment, Sir Cecil was inevitably 
spending much time in Luxembourg and could not 
devote as much time as he would like to the activities 
of the Institution. 

He felt it only right, therefore, to state at this 
juncture that if Council followed the usual custom of 
inviting the President to accept office for a second 
year. he would feel unable to accept. 

In conclusion, Sir Cecil expressed his great satis- 
faction with the progress being made by the 
Institution. 

In reply, the Chairman said that Council fully 
appreciated the President's position. They greatly 
regretted the decision which the President had felt 
bound to make. but the Principal Officers telt, very 
reluctantly, that they must accept it. The 
Institution’s loss was the nation’s gain. 


Election of Past Presidents, 1953/54 
The following were elected to serve on Council 
for the ensuing year : 
Major-General K. C. Appleyard, C.B.E. 
The Right Hon. Viscount Nuffield, G.B.E. 
J. D. Scaife 
Dr. H. Schofield, C.B.E. 


Election of Vice-Presidents, 1953/54 
The following Past Chairmen of Council were 
elected : 
T. Fraser, C.B.E. 
E. W. Hancock. M.B.E. 
J. E. Hill. 
Walter C. Puckey. 


Finance 
The Institution's Income and Expenditure had 
run true to budget since the beginning of the year. 


Articles of Association 


Council debated at some length proposed changes 
in the Articles of Association. The proposals were 
referred to Section Committees, and will again be 
discussed at the next Council Meeting. 


Standing Committees 


Council adopted a recommendation by — the 
F. & G.P. Committee that Standing Committees be 
permitted to appoint an alternative representative to 
attend meetings of the F. & G.P. Committee, in the 
unavoidable absence of the Chairmen. 


New Headquarters 

Active negotiations were proceeding to acquire new 
premises, and various properties had been inspected. 
One property in particular appeared to be suitable, 
and the Principal Officers were now awaiting 
surveyors reports. 


Education 


As a result of recommendations made at the 
October Meeting of Council, a small sub-committee 
had been set up by the Education and Membership 
Committees to review in detail methods of achieving 
a “broadening of the base” and its effect on member- 
ship and educational policy. 


Membership 


Council were reminded that the grade of Inter- 
mediate Associate Member would cease to exist as 
from 30th June, 1953. Members still in this grade 
would have every opportunity to transfer to a higher 
grade before the expiry of this period. 


Institution Papers 


The Papers Committee reported that the following 
arrangements had been made : 


The Sir Alfred Herbert Paper, 1953: 


“Industrial Applications of Atomic Energy” by 
Sir John Cockcroft, Head of the Atomic Research 
Establishment at Harwell. This Paper would be 
given in the Sheldonian Theatre, Oxford, on 24th 
July, 1953. 


187 





George Bray Memorial Lecture 


Sir Harry Pilkington, Chairman and Managing 
Director of W. H. Pilkington, Ltd., and Deputy- 
President of the F.B.1., had accepted the Institution’s 
invitation to present the First George Bray Memorial 
Lecture, taking modern production methods in the 
glass industry as his subject. The Paper would be 
given in Leeds, towards the end of 1953 


Research 

[wo Sub-Committees of the Joint Committee on 
Measurement of Productivity had been formed, one 
to deal with * Production Control” and the othe 
with * Works Statistics”. ‘The Committee reported 
that it had already been necessary to issue a reprint 
of the Report on “Work Study Application and 
lraining”, in response to heavy demand. It was 
interesting to note that some of the recommendations 
made in the Report were already being put into 
effect. A School of Work Study had been established 
at the College of Aeronautics. Cranfield. and a 
Department of Work Study had recently been set up 
by the Engineering and Allied Employers West ot 
England Association, actively assisted by the Institu- 
tion. The B.S.I. had also already set up a Committee 
on Work Study Terminology. as recommended in the 
Report, on which the Institution had two 
representatives 


Materials Handling 


The Memorandum being prepared by the Sub- 
Committee was in final draft form and would be 
published this veat Work was continuing on the 
Survey of Materials Handling Practice. in collabora- 
tion with selected trade associations. 

The Sub-Committee were now concentrating on 
education in Materials Handling. and a draft Syllabus 
was being prepared for circulation to technical 
colleges 





Standardisation 

The Standards Committee continued to co-operate 
with B.S.I. in appointing Institution representatives 
to serve on Technical Committees. and commenting 
on specifications 


Hazleton Memorial Library 

The Library Service continued to be used to an 
increasing extent. The work of the Library Committee 
and Maintenance Sub-Committee had undergone a 
vradual change, and the two Committees had been 
reconstituted to avoid any overlapping. 


Formation of New Sub-Section 

Council approved a recommendation by the 
Leicester Section Committee that a Sub-Section be 
formed at Peterborough. 


Local Section Reports 
Council adopted the Local Section Reports, extracts 
from which appear on page 192. 


Applications for Membership and Transfer 

Council approved a number of applications for 
membership and transfer. Particulars appear on 
page 190 
Obituary 

The deaths of the following members were recorded 
with regret : 
Members 

J. U. Brown: W. H. Milnes: J. W. Moffatt; 
W. Powell: P. Siddens: T. J. Truter. 
Associate Members 

T. G. Baglev: D. E. Kent: R. Earnshaw; 
J. Harrison: G. W. Oakes: i.. H. Rhodes; 
B. Wilcockson. 
Graduate Member 

D. Gould. 


Date of Next Meeting 


Thursday, 23rd April, 1953, at 11 a.m.. at 36, 
Portman Square. London, W.1 








REPORT OF ANNUAL GENERAL MEETING 


Thursday. 29th January. 1953 


HE 3ist Annual General Meeting of the 
Institution was held on Thursday, 29th January. 
1953, at + p.m.. at the Headquarters of the 
Institution, 36. Portman Square, London, W.1. The 


President. Sir Cecil Weir. K.C.M.G.. K.B.E.. M.C.. 
1.1... was in the Chan 


Annual Report of Council 


The Chairman of Council (Mr. Harold Burke). 
in moving the adoption of the Annual Report of 
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Council, said that with the permission of the meeting 
he would take the Report as read, as it had been 
published in the January issue of the Journal. 

He felt that he ought to record some disappoint- 
ment at the small number of members present, but 
it seemed to be a well-established practice in the 
Institution that at the Annual General Meeting it 
was just possible to get a quorum. He could only 
assume that the presence of so small a number 
meant that members were reasonably satisfied with 
the results described in the Annual! Report. 











Special Committee on Organisation 


Commenting on some of the matters dealt with in 
the Report, Mr. Burke said that the Report of the 
Special Committee had exercised the minds of 
Council during the past year. That Report had 
been approved in July, 1952, and was in process of 
being implemented. Some of the proposals in the 
Report had been put into effect, mainly those 
concerning the structure of the Journal and _ the 
method by which it was compiled. Two Committees 
had been set up in place of the Technical and 
Publications Committee, for reasons which were 
properly explained in the Report. 

The results of that reconstruction were to be seen 
in the January issue of the Journal. He hoped that 
all members would feel that a good start had been 
made in this direction. The two Committees, under 
the leadership of Mr. Seaman and Mr. Dimmock, 
with the very valued assistance of Miss Bremner. as 
Editor, had contributed in no small measure to this 
major step in the history of the Institution. 

He wished to pay tribute to the work done for the 
Institution over a:long period by the Technical and 
Publications Committee and by the members of the 
staff who had contributed to the success of that 
work. 

There were other aspects of the organisation of the 
Institution which called for amendment of the 
Articles of Association, and it had been a_ useful 
experience to look at the Institution, its organisation 
and its growth. and consider just how the Institution 
could be improved. 


Education 


On the educational side. Mr. Burke thought that 
the most outstanding achievement during the year 
had been the acceptance of the Associate Membership 
Examination by the Burnham Committee of the 
Ministrv of Education. 


Institution Papers 

Under the heading “ Technical and Publications ”, 
history was recorded by the start of “ Institution 
Papers”. The first Paper had been presented on 
13th March, 1952. by Mr. F. H. Rolt. The Paper 
had been a very good one, and there had been an 
excellent attendance. A most interesting discussion 
had arisen, and Mr. Rolt had been asked to give the 
Paper in a number of regions of the country, which 
he had done. 

In the coming year, the Sir Alfred Herbert Paper 
would be given by Sir John Cockcroft, in Oxford, in 
the summer. There would also be the Viscount 
Nufheld Paper, and a new Paper, the George Bray 
Memorial Lecture. which it was hoped would be 
given in Leeds, in memory of the late Colonel 
George Bray. 

Mr. Burke felt that these Institution Papers set a 
standard which was important on a national basis. 
If they could be transmitted to the regions, so that 
the Sections could have an opportunity of hearing 
these eminent speakers, it wou!ld he a great step in 
the right direction 


Local Sections 


The Annual Report quite rightly laid emphasis on 
the activities in Local Sections. Mr. Burke believed 
that it was in the virility of the Local Section 
Committees and their leaders that the strength of the 
Institution was to be found. He had been privileged 
to visit a number of Sections and it was his ambition 
to go to every Section during his term of office. He 
had been very much impressed not only by the 
enthusiasm shown in the Sections. but also bv the 
different points of view. He wished to take this 
opportunity of saying how grateful Council were to 
the Section Presidents and their colleagues on the 
Section Committees for the splendid work they 
were doing all the time in the interests of the 
Institution. 

Sections outside the United Kingdom were in- 
creasing their usefulness and enthusiasm. and were 
a source of stimulation to both sides. Mr. Prvor had 
taken over the task of corresponding with the overseas 
Sections and was tackling it with his usual vigour. 
There had been some very interesting communi- 
cations from South Africa and Australia during the 
year. There had been a good deal of correspondence 
on the subject of Indian education, with particular 
reference to production engineering, and the same 
thing applied to Canada. Mr. Burke had had the 
opportunity of visiting Canada and of seeing at first 
hand just what the problems were in regard to the 
Section in Canada and also the _ educational 
difficulties. He was glad to sav that there were 
healthy signs that the Canadian Section was now 
going from strength to strength. and he hoped that 
there would be a big increase in its membership in 
the future. 


Finance 


Turning to finance. Mr. Burke said that he hoped 
members would agree that the Accounts were in a 
healthy state. In his capacity as Chairman of the 
Finance Committee. he could give an assurance that 
that Committee took its job very seriously indeed. He 
was glad that the work done by his predecessors was 
now beginning to show a useful bonus in the way of 
an excess of income over expenditure, and it was to 
be hoped that this would continue. 


Assistance from Members 


Mr. Burke wished to pay a tribute to the members 
who had assisted him personally since he had taken 
over from Mr. Puckeyv last vear. Indeed. he felt 
that Mr. Puckey ought now to be presenting the 
Annual Report, since it was largely a report of the 
work done under his direction. Mr. Puckey had set 
a standard of service which he (Mr. Burke) was doing 
his best to uphold. He could think cf no member of 
the Institution who had contributed more to its 
progress than Mr. Puckey had done. 

Mr. Burke also expressed thanks to the Vice- 
Chairman of Council. Mr. Pryor, who deputised for 
him when he was absent. 

Thanks were also due to the Members of Council 
and members of the various Committees throughout 
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the country. It was an interesting thought that im an 
Institution of over 9,000 members, there was an 
active Committee strength of about 1,000 of those 
members doing work all over the country and the 
Commonwealth. When one reflected upon this and 
realised the enthusiasm and activity that was taking 
place in all those Committees, one could count it 
a fortunate thing that in the past, there had been 
welded together such a body of men who were 
putting what they knew into production engineering 
techniques. 


Tribute to the Past President 


Mr. Burke wished also to pay tribute to the Past 
President. General Appleyard. On behalf of the 
members of the Institution, he wished to thank 
General Appleyard for three years of work in which 
he had set an example which had commanded admir- 
ation from all Sections. For one year General 
Appleyard had been President-Elect, and he had been 
so enthusiastic in his job that one might have thought 
he was in the Chair. He had followed this by two 
years of activity during which he had devoted a great 
deal of time to the Institution, and had visited the 
majority of Sections in this country and quite a 
number overseas. As President, General Appleyard 
had commanded admiration for the splendid work 
he had done, and the genial and charming manner 
in which he had been able to make people of all 
types think that they were part of a well-constructed 
team. 

The staff at Headquarters were a first-class team. 
working together with enthusiasm for the common 
cause of the Institution. The work of the voluntary 
workers, and particularly that of the Chairman of 
Council, would be completely impossible were it not 
for the assistance given daily by the principal 
members of the permanent staff. Mr. Burke’s own 
job during the last eight months had been made 
very pleasant indeed and had been lightened by the 
knowledge that any information that he wanted 


could be obtained quickly, willingly and pleasantly. 
The Institution were very fortunate in having such 
a staff. 


Tue Presipenr thanked the Chairman ot Council 
for his interesting comments on the Annual Report. 
In associating himself with the remarks concerning 
General Appleyard and Mr. Puckey, he said that the 
Institution had every reason to be proud of the work 
which had been reported upon and the progress that 
had been made. The President wished also to 
associate himself with the tribute to Mr. Woodford 
and the other members of the staff at Headquarters, 
because he knew from experience that everything the 
Chairman of Council had said about the staff was 
absolutely correct, and that the Institution was 
fortunate in having such enthusiastic and loyal people 
in charge of the day-to-day activities. 

Mr. R. Kirchner seconded the motion tor the 
adoption of the Annual Report. which was agreed 
unanimously. 


Statement of Income and Expenditure, Balance 
Sheet and Auditors’ Report 
The Chairman of Council moved the adoption of 
the Accounts. The motion was seconded by Mr. E. 
Percy Edwards, and carried unanimously 


Election of Auditors, 1952/53 

On the motion of Mr. J. E. Hill, seconded by Mr. 
G. R. Pryor, Messrs. Gibson, Appleby & Co., 
Chartered Accountants. were re-elected Auditors to 
the Institution and thanked for their services. 


Election of Solicitors, 1952/53 


Mr. E. Percy Edwards moved that Messrs. Syrett 
& Sons be re-elected Solicitors to the Institution and 
that they be thanked for their services. Mr. H. G. 
Gregory seconded the motion, which was carried. 


The proceedings then terminated. 








ELECTION OF MEMBERS 


the following were elected to membership by 
Council :- 


BIRMINGHAM SECTION 

AS ASSOCIATE MEMBERS AS ASSOCIATE 

J. Cassidy, A. Turner, A. F. Abdo. 
T. H. Weaver. 

48S GRADUATES 

J. E. Boughton, C. Clements, A. K. De T. J. 

Ingram, R. G. F. Lowe. 

AS STUDENTS 

M. J. Cooper, J. N. Mookerjee, N. R. Pardoe, 
J. F. Percival, B. N. Saha, B. Webb. 

TRANSFERS 

PROM ASSOCIATE MEMBER TO MEMBER 

l. G. Woodward. 

FROM INTERMEDIATE ASSOCIATE MEMBER TO 

ASSOCIATE MEMBER 

C. B. Bartlett, H. Colbourne, B. E. Downs, 
A. T. Gough, W. G. Haggitt, H. D. Hughes, 
A. C. Jones, C. W. Lowe, E. E. Martin, 
\. J. Naylon, H. E. W. Taylor. 
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FROM GRADUATE TO ASSOCIATE MEMBER 

R. S. Cashmore, F. H. Clarke, G. L. Hutchinson, 
B. E. Stokes, R. D. Tomkinson, S$. Tonkinson, 
R. S. Williams. 

FROM STUDENT TO GRADUATE 

R. J. Rowley. 


BOMBAY SECTION § 
AS MEMBER 
C, H. de Sousa. 
TRANSFER 
FROM GRADUATE TO ASSOCIATE MEMBER 
J. S. Manku. 


CALCUTTA SECTION 

AS ASSOCIATE MEMBERS AS ASSOCIATE 

R. Lahiri, M. S. Roy. A. V. Abraham. 

AS GRADUATE AS STUDENTS 

G. N. Advani. B. K. Bhattacharjee, 
D. K. Guha, M. N. 
Mitra, A. R. Ray, 
V. D. Singh. 





TRANSFER 

FROM INTERMEDIATE ASSOCIATE MEMBER To 
ASSOCIATE MEMBER 

N. K. Ghosh. 


COVENTRY SECTION 


AS ASSOCIATE MEMBERS AS GRADUATES 


W. Robinson, H. D. G. F. G. Hinings, 
Wilson. A. D. Jones. 
TRANSFERS 


FROM INTERMEDIATE ASSOCIATE MEMBER TO 
ASSOCIATE MEMBER 
\. Bowman, W. N. Chalker, W. J. Cowell, 
E. R. Farren, S. Giles, J. W. Lee, H. W. 
Richards, R. L. Taylor. 


FROM GRADUATE TO ASSOCIATE MEMBER 
S. Silcock. 


FROM STUDENT fO GRADUATE 
. A. Core 

















DERBY SECTION 

AS STUDENT 
K. H. Davison. 
TRANSFER 
FROM ASSOCIATE MEMBER TO MEMBER 
A. Short. 
FROM INTERMEDIATE 

ASSOCIATE MEMBER 
W. F. Stevens. 


DUNDEE SECTION 


ASSOCIATE MEMBER ro 


TRANSFER 
PROM GRADUATE TO ASSOCIATE MEMBER 
K. Fairweather. 


EASTERN COUNTIES SECTION 
AS ASSOCIATE MEMBER AS STUDENT 
M. S. O. Goddard. R. W. Sawyer. 
TRANSFERS 
FROM ASSOCIATE MEMBER TO MEMBER 
E. N. Farrar. 
FROM INTERMEDIATE 
ASSOCIATE MEMBER 
E.. Adams, F. 1. S. Heidenstam, M. J. O’ Hare, 
S. J. Richardson. 


GLASGOW SECTION 
AS ASSOCIATE MEMBERS AS GRADUATE 
lr. H. Campbell, A. Gray, W. M. Laird. 
J. Raeside. 

TRANSFERS 
FROM INTERMEDIATE 

ASSOCIATE MEMBER 
J. D. Darroch. 
FROM GRADUATE TO ASSOCIATE MEMBER 
J. McCluskey, H. W. Morgan. 


HALIFAX SECTION 


ASSOCIATE MEMBER ro 


ASSOCIATE MEMBER To 


TRANSFERS 

FROM INTERMEDIATE 
ASSOCIATE MEMBER 

G. Butler, F. Tong. 

FROM GRADUATE TO ASSOCIATE MEMBER 

N. Jackson. 


ASSOCIATE MEMBER ro 


LEICESTER SECTION 

AS GRADUATES 
F. F. C. Gill, K. V. Gutteridge, G. J. Steers. 
TRANSFER 
PROM INTERMEDIATE 

ASSOCIATE MEMBER 
S. H. Trott. 

LINCOLN SECTION 

AS STUDEN1 
A. M. Hand. 


ASSOCIATE MEMBER TO 


AS ASSOCIATE 
C, J. Standerline. 
TRANSFERS 
FROM INTERMEDIATE 
ASSOCIATE MEMBER 
J. W. Davis. E. C. Dawson, C. W. H. Long, 
G. S. Self. 


LIVERPOOL SECTION 
AS Fg ene MEMBERS AS STUDENT 
J. C. Moore, R. Pagett. R. R. Cottrell. 
TRANSFER 
FROM INTERMEDIATE 
ASSOCIATE MEMBER 
P. G. Hewitt, H. C. Rippon, 


LONDON SECTION 


ASSOCIATE MEMBER ro 


ASSOCIATE MEMBER ro 


AS MEMBERS 

J. A. Davies, C. J. Delph, G. A. O. Perkins. 

AS ASSOCIATE MEMBERS 
. C. Caunce, M. B. Cotton, S. E. Daines, 
J. G. Elting, R. A. G. Hardy, 8S. H. Mills, 
A. H. Ralph, J. L. Summerfield, C, F. G. 
Weide, S. C. Welsh, H. Wrigglesworth. 

AS ASSOCIATES 

D. Cemm, R. W. Guy, 

AS GRADUATES 

E. J. —_ K. A. Blumenthal, P. S. Catmur, 
L. S. Doyle, L. E. Eaton, J. E. Furse, H. W. 
| athel S. Jovanovitch, F. E. Letchford, R. T. 
Marshall, A. J. Moore, G. K. Spurdle, c. 3..F. 
lillyer, J. R. Wells, D. H. Youngman. 

AS STUDENTS 

R. E. Catterwell, J. A. Cottrell, D. T. J. Ford, 
M. C. Gilson, L. W. Hartle, J. A. Heaton, 
P. Kerrin, R. N. Mishra, A. G. Orchard, 
E. J. Scanes, K. R. Snowden, C. E. Taylor, 
I. J. Williams. 

TRANSFERS 

FROM ASSOCIATE MEMBER TO MEMBER 

A. C. Pike, H. F. Webb. 

FROM INTERMEDIATE ASSOCIATE MEMBER TO 

ASSOCIATE MEMBER 

W. G. Baller, E. C. R. Barry, M. R. Barton, 
J. E. Kelsh, R. D. Kerr-Waller, C. E. Knight, 
J. A. Lind, G. H. Littley, V. Lovett, A. H. 
Luker, A. G. R. Mackie, H. A. Norris, G. H. 
Pull, R. Pattinson, A. W. Rodaway, C. G. 
Rogers, J. Saul, H. Sims, E. C. Tomlinson, 
L. G. Trim, H. Wright. 

FROM GRADUATE TO ASSOCIATE MEMBER 

H. W. Barnes, G. R. Burn, D. G. Goscomb, 
A. J. Heushaw, C. T. John, H. W. Langley, 
R. H. Varcoe, R. J. C. Whitaker, L. R. 
Whitby, T. J. I. Wilmore. 

FROM STUDENT TO GRADUATE 

M. Gledhill, E. G. Hammond, R. 8S. Jagger, 
D. A. Thomas. 


C. R. Marks. 





LUTON SECTION 
AS GRADUATE 
P. M. Johnson. 
TRANSFERS 
PROM INTERMEDIATE 
ASSOCIATE MEMBER 
J. S. Best, L. J. Martin. 


MANCHESTER SECTION 
AS ASSOCIATE MEMBERS 
G. Burgess, A. L. 
E. Simkiss. 
AS GRADUATI 
J. G. Kerr. 
AS STUDENTS 
P. S. Agarwal, F. Cunliffe, H. Hudson, S. N. Roy. 
TRANSFERS 
FROM ASSOCIATE MEMBER TO MEMBER 
A. B. Armstrong. 
FROM INTERMEDIATI 
ASSOCIATE. MEMBER 
Abnett, F. J. Harlow, F. Hewitt, C. E. Hill, 
S. Jenkinson, S. Malcolm, L. J. Pearce, 
}. Stone, J. Wainwright, F. Wild, V. Yarwood, 
MELBOURNE SECTION 
AS ASSOCIATE MEMBER 
R. 5S. James. 
AS ASSOCIATES 
T. S. Cragg, J. Shilkin. 
TRANSFER 
FROM INTERMEDIATE 
ASSOCIATE MEMBER 
J. D. Duggan. 


NEW ZEALAND SECTION 
AS ASSOCIATE MEMBER 
. H. Graham. 
NORTH EASTERN SECTION 
PRANSFER 
FROM INTERMEDIATI 
ASSOCIATF. MEMBER 
. Kenny. 


NORTHERN IRELAND SECTION 
AS MEMBER 
A. FE, Clifford. 


NOTTINGHAM SECTION 
TRANSFERS 
FROM INTERMEDIATI 
ASSOCIATE MEMBER 
J. G. Barton, N. C. Hallsworth, A. T. Stone. 
PRESTON SECTION 
AS ASSOCIATE MEMBER AS STUDENT 
H. Hirst. K. Broughton. 
TRANSFERS 
FROM ASSOCIATE MEMBER TO MEMBER 
F. Westall. 
FROM INTERMEDIATE 
ASSOCIATE MEMBER 
A. J. Ansell, M. gs R. J. Fraser, 
H. Kay, H. H. Ward. 
PROM GRADUATE TO Proll MEMBER 
J. Fray. 


ASSOCIATE MEMBER T 


Howarth, A. C. Hubble, 


ASSOCIATE MEMBER ro 


AS STUDENT 
J. S. Baker. 


ASSOCIATE MEMBER TO 


ASSOCIATE MEMBER ro 


ASSOCIATE MEMBER TO 


ASSOCIATE MEMBER TO 


F. Harling, 


READING SECTION 
AS GRADUATE AS STUDENTS 
J. Sparrowhawk. N. G. Hall, K. A. 
Perkins. 
TRANSFERS 
FROM INTERMEDIATE 
ASSOCIATE MEMBER 
A. C. Badger, J. M. Histead, A. I. Morgan. 
FROM GRADUATE TO ASSOCIATE MEMBER 
R. N. Walker. 
FROM STUDENT TO GRADUATE 
F. R. Funnell. 
ROCHESTER SUB-SECTION 
TRANSFER 
FROM INTERMEDIATE 
ASSOCIATE MEMBER 
H. L. Adams. 
SHEFFIELD SECTION 
A$ A3SOCIATE MEMBER 
C. G. Langford. 
TRANSFER 
FROM INTERMEDIATE 
ASSOCIATE MEMBER 
L. P. Hesp. 
SHREWSBURY SECTION 
AS STUDENT 
G. E. Canham 
TRANSFER 
PROM INTERMEDIATE ASSOCIATE MEMBER TO 
ASSOCIATE MEMBER 
G. T. Napier. 
SOUTH AFRICA SECTION 


ASSOCIATE MEMBER ro 


ASSOCIATE MEMBER TO 


ASSOCIATE MEMBER TO 


AS ASSOCIATE MEMBER RE-INSTATEMENT AS 
ASSOCIATE MEMBER 
W. A. Rainford. L. J. Fry. 


AS GRADUATE 

B. I. Kramer. 

TRANSFERS 

FROM INTERMEDIATE ASSOCIATE MEMBER TO 

ASSOCIATE MEMBER 

D. H. Adams, R. G. Cookson, A. Mentis, H. W. 
Pellow. 

FROM —- ATE TO ASSOCIATE MEMBER 

R. F. Eskell. 





SOU THERNZ SECTION 
AS ASSOCIATE MEMBER 
F. Pickering. 
PRANSFER 
FROM = INTERMEDIATI 
\SSOCIATE MEMBER 
H. U. Roberts, J. W. Wills. 


ASSOCIATE MEMBER to 


SOUTH ESSEX SUB-SECTION 
AS GRADUATE 
A. E. Dixon. 
TRANSFER 
FROM INTERMEDIAT! 
ASSOCIATE MEMBER 
H. G. Berger, W. F. Nicholas. 


ASSOCIATE MEMBER o 


SOUTH WALES SECTION 
AS MEMBER 
L. G. Oxford. 


SPORKE-ON-TRENT SUB-SECTION 
AS ASSOCIATE MEMBER 


D. H. Challinor. 


\s GRADUATES 

A. R. Buckley, G. J. 
Fletcher, A. F. 
Meadows. 

AS SEPUDENT 

R. Mitchell. 

rRANSPER 

FROM STUDENT TO GRADUATE 

I. Proctor. 


SYDNEY SECTION 
AS ASSOCIATE MEMBER 
R. G. McCulloch, 
PRANSFER 
FROM STUDENT TO GRADUATE 
G. V. Hamey. 


AS GRADUATES 


E. J. Hill, J. E. Stade. 


WESTERN SECTION 
AS MEMBERS 
W. W. W. Downing, D. Stocks. 
RE-INSTATEMENT AS ASSOCIATE MEMBER WITH 
IMMEDIATE TRANSFER TO MEMBER 
J. Carle. 
AS GRADUATE 
x. E. Heath. 
TRANSFERS 
FROM = INTERMEDIATE 
ASSOCIATE MEMBER 
Db. B. Archer, J. E. V. Crumpton, 
FROM GRADUATE TO ASSOCIATE MEMBER 
F. A. Storey. 


ASSOCIATE MEMBER ro 


WEST WALES SECTION 
AS MEMBER AS ASSOCIATE MEMBERS 
J. F. S. Gazard. jl. © L.. Reger 
rt. G. Whittam. 


TRANSFERS 

FROM ASSOCIATE MEMBER TO MEMBER 

H. P. Sanderson, 

FROM INTERMEDIATE ASSOCIATE MEMBER TO 
ASSOCIATE MEMBER 

L. W. Davies. 


WOLVERHAMPTON SECTION 
AS MEMBER AS ASSOCIATE MEMBERS 
R. W. W. Taylor. " A. Hewitt, 
. Nicholson, 
AS GRADUATES \s STUDENTS 
J. W. J. Finch, R. W. E. J. Banks, D. N. 
Thomas, S. J. H. Bird, V. K. Ford, 
Wilkes. L. Jackson, D. A. 
Simkins. 
TRANSFERS 
FROM ASSOCIATE MEMBER TO MEMBER 
W. G. Ainslie, F. Heywood. 
FROM INTERMEDIATE ASSOCIATE 
ASSOCIATE MEMBER 
H. Beaman, D. J. Hartshorn, 
FROM GRADUATE TO ASSOCIATE MEMBER 
D. J. Billau, F. Clymer, R. Cooper, D, G. Wiley. 


MEMBER TO 


YORKSHIRE SECTION 
AS GRADUATE 
G. Metcalf. 
TRANSFERS 
FROM ASSOCIATE MEMBER TO MEMBER 
F. H. Eccersley. 
FROM INTERMEDIATE 
ASSOCIATE MEMBER 
G. R. Cade, C. Hall, G. Knighton, M. S. Nelson, 
E. Southam, J. N. Stevens, V. 5. Wood. 


ASSOCIATE MEMBER To 


NO SECTION 

A3 ASSOCIATE MEMBER 
P. J. Pennock 
TRANSFERS 
FROM INTERMEDIATE 

ASSOCIATE MEMBER 
F. Civelekozlu, F. A. Clarke, 8S. S. Pritchard, 

R. Rees. 


AS STUDENT 
O. O. Pratt. 


ASSOCIATE MEMBER To 
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EXTRACTS FROM LOCAL SECTION REPORTS 


Presented to Counetl, 29th January, 1953 


Adelaide 


The Secretary’s Report to the A.G.M. in October showed 
that the Section had made progress in numbers as well as 
consolidating its position as an effective professional body 
in this State, and the President, Mr. William Gwinnett, 
in his address, issued a challenge to all engineers to give 
their best service and skill to beat the present problems of 
rising production costs. 


Bombay 


In October, Mr. S. L. G. Wright, B.A. (Oxon.), read a 
paper on “ The Manufacture and Use of Paints”. At this 
meeting, the Indian Wild-Barfield Award for the best 
paper read by a member during the year 1951/52 was 
presented to Mr. A. J. Lund, M.I.Mech.E., M.I.Prod.E., 
for his paper on “ Diesel Engine Progress”. Two very 
interesting films, entitled “ Jointing 132 kV Pressure Cables ” 
and “ Power Cable Laying’, loaned by British Insulated 
Callender’s Cables Ltd., were shown in December. 

It has been decided to hold a Dinner for members of the 
Bombay Section before the hot weather sets in, and the 
Activities Committee are proceeding with the necessary 
arrangements. It is hoped that this may become an annual 
event. 


Caleutta 

In November, Mr. P. J. O’Leary, A.M.I.Prod.E., gave 
a paper entitled ‘“‘ Mass Production of Bolts and Nuts” and 
Professor Clifford (U.S.A.) of the United Nations Team who 
were touring India, gave a talk on “ Statistical Quality 
Control”. This meeting was very well attended. On the 
10th December the Section was fortunate in getting 
Professor G. A. Robinson, who has been loaned to the 
Government of India under the Colombo Plan and is 
attached to the Indian Institute of Kharagpur, to speak 
on “ Management and Managerial Courses ” 

\ special Committee Meeting was held on the 16th 
December, in order that the Committee could express certain 
views to Professor T. U. Matthew who was in Calcutta. 

The first Dinner Meeting was held on the 13th December, 
and is reported on page 159 of the March Journal. 


Graduate Section 


Mr. N. N. Sen Gupta, M.I.Prod.E., and Mr. N. M. 
Walton, M.1.Prod.E., are working on this Graduate Section, 
and it is hoped that the Committee will soon be in a position 
to ask Council if a Section may be formed. 


Canada 


The Canadian Section are now enjoying steady progress. 
During September, two press announcements were made 
which resulted in 58 enquiries for membership. 

On 29th October, members were shown the film, “ The 
Aristocrats of Steel’, followed by a discussion period. On 
19th November, a tour of Canadian Steel Improvement Ltd., 
was made. This company has what is probably the most 
up-to-date die shop in the country and members were able 
to witness a second shift in operation, on the forging of 
blades for gas turbine engines. 

\ most successful Christmas Dance was held on 5th 
December, in Toronte. This was enjoyed by everyone 
present and the next social event is looked forward to with 
keen interest. 
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Mr. H. L. Ward has been elected Honorary Treasurer 
for the Section. 


Cornwall 


The practice in the Section has been to arrange the 
activities between October and April. If, however, the 
enthusiasm shown during last year and at the beginning 
of this year continues, some summer activity will be con- 
sidered. 

The opening meeting of the 1952/53 Session was very 
well attended, the members turning out in force to hear 
Dr. D. F. Galloway of the Production Engineering Research 
Association. 

In November, the new President, Captain Frank W. 
Spencer, delivered his Presidential Address. Directing his 
remarks chiefly to the younger members, he asked them to 
regard them as being similar to the ideas covered in the 
book, Letters of a Self-Made Merchant to his Son. The 
President then presented a paper on “Drop Forging” 
illustrated by slides and a sound/colour film. 

At the December meeting, a paper was presented by 
Mr. J. Howard Williams, Costing Inspector of Holman 
Bros. Ltd. 


Coventry 


A visit to Courtaulds Ltd., Coventry, on 8th November 
attracted a party of approximately 40, and a ialk on time 
and motion study was followed by a most interesting tour 
of the factory. 

The Section President, Mr. E. M. Price; Vice-President, 
Mr. B. C. Harrison, and the Honorary Secretary, Mr. R. F. 
Eaton, again joined members of the Birmingham, Wolver- 
hampton and Shrewsbury Committee at a _ Regional 
Committee Meeting, when items of common interest and 
local activities were discussed. The Committee are pleased 
to announce that Mr. S. J. Harley, B.Sc., M.I.Mech.E., 
M.I.Prod.E., Chairman and Managing Director of Coventry 
Gauge and Tool Co., Ltd., has signified his willingness to 
become Section President for the 1953/54 Session. Mr. 
Harley has been co-opted to the current Committee and was 
welcomed at the meeting held on Ist December. On that 
date, three members of the Coventry Graduate Section were 
interviewed in connection with the Schofield Travel Scholar- 
ship; the Graduates are to be congratulated on providing 
this number of candidates. 

The annual Dinner and Dance held early this Session, 
due to the cancellation of last year’s function, was fully 
enjoyed by approximately 400 members and guests. Among 
the latter were the Mayor and Mayoress of Coventry; Mr. 
H. Burke, Chairman of Council, and Mrs. Burke; Mr. 
W. V. Field, Principal of the Coventry Technical College, 
and Mrs. Field; the Section Presidents of Birmingham, 
Wolverhampton and Shrewsbury, and their ladies. 


Coventry Graduate 


An excellent start to the winter Session was made in 
September by the holding of a “ Production Panel” on 
which several well-known persenalities in the realm of 
Production Engineering had agreed to serve. This was 
followed in October by the presentation of “ Factory Layout 
for Flow Production” by Mr. R. H. Gore, A.M.I.Prod.E. 
It is anticipated that this lecture will be followed up with 
a visit to Vauxhall Motors Ltd., and the formation of a 

















Study Group on the theme of Factory Layout. A film show 
in November was well attended, followed by an informal 
discussion. The final meeting of the year was devoted to 
Industrial Law, when the speaker was Mr. H. P. Jost, 
A.M.I.Mech.E., A.M.I.Prod.E., Mem. A.S.M.E. 

A works visit to Jaguar Cars Ltd., in November proved 
to be most popular, some 40 members attending a well- 
organised and comprehensive tour of the new factory. 

To encourage more Graduate and Student members of the 
Section to submit papers, the conditions of the Douglas 
D. Davis Award have recently been changed. Papers 
will now be submitted to the adjudicating panel before 
being presented to the Section, and the final order of the 
best papers will then be decided on the night of presentation. 
There is to be no set subject and the Ten Guinea Award 
is divided into three parts of seven guineas, two guineas, 
and one guinea for the first, second and third respectively. 


Dundee 


During the quarter under review, three lectures have 
been given to the Section. These are: “ Training in 
Management in the U.S.A.”, by Mr. W. F. Millar, 
A.M.1.Mech.E., a local man who studied in the U.S.A. 
under the B.I.M. Scholarship Scheme; ** Mechanical 
Inspection” by Mr. J. S. Broatch, B.Sc.; “ Apprentice 
Training”, by Mr. W. Heigh. 

It is gratifying to the Section Committee that the lectures 
were well attended, in view of the scattered membership 
located from Aberdeen to Fifeshire. Very lively and 
controversial discussions took place at each meeting. 

A visit to the transformer works of Bonar Long Ltd., 
attracted a sizeable company, who were very well received 
and conducted around the establishment by a number of 
well-informed guides. 

The Dundee Technical College has offered a Production 
Engineering Course to students and a prominent membe1 
of the college staff is on the Section Committee. 

One Graduate member has applied for the Schofield 
Travel Scholarship. 


Edinburgh 


As stated in previous reports, the emphasis in this non- 
industrial area must be on membership. Strangely enough, 
compared with other larger Sections, the lecture meeting 
attendance is surprisingly good. The meetings have been 
considerably enlivened by having coffee between the lecture 
and discussion; this also promotes a lively discussion period. 


Eastern Counties 


The November lecture was given by two local members, 
Mr. F. T. Dyer and Mr. R. Hazell. Their subject dealt 
with the present and future development of the works of 
Ransomes, Sims and Jefferies Ltd., on a new site on 
Nacton Heath. For the December meeting, two further 
local engineers described the design and manufacture of the 
mammoth walking drag line made by the Ipswich firm 
of Ransomes & Rapier Ltd. Both meetings were well 
attended and interesting discussions followed. 

This year, the Committee have arranged to have printed 
on the back of all meeting invitation cards a synopsis of the 
lecture, and this innovation has proved most helpful to 
members and visitors. 


Glasgow 


The first half of the winter Session has now been com- 
pleted, during which three papers have been given. These 
were: “Fundamentals of Production Management” by Mr. 
M. Seaman, M.Sc.; ‘Methods of Achieving More 
Economical Production” by Mr. E. V. Graham; “ Tracer 
Controlled Machine Tools” by Mr. P. K. Eisner. 

An open discussion, led by members of the Section, on 
various types of machine tools was held during November. 
The meeting was very well attended and there was a 
lively exchange of opinions. 


The Committee had the pleasure of interviewing one of 
this Section’s Graduates, Mr. J. O’Hara, who has entered 
for the Schofield Travel Scholarship, and the Section wishes 
him the best of luck. 

The small number of Students coming forward for the 
Higher National Certificate in Production Engineering com- 

pared with the Higher National in Mechanical Engineering, 
is causing some concern in Scotland. A Setter has been sent 
by the Section President to all members in Glasgow asking 
them to guide apprentices in their own organisations, who 
intend to keep on the production side, into the appropriate 
classes in the S.3 stage, so that their course will lead 
naturally to the Higher National in Production Engineering. 


Halifax 


A separate report of the November meeting which was 
arranged on Regional lines has already been submitted, but 
it can now be added that after a recent meeting of 
Section Presidents and Honorary Secretaries of the three 
Sections concerned, pleasure was expressed at the good 
results of this meeting. Arrangements are being made to 
repeat the experiment next season, when the meeting will 
be held in Sheffield. 


Leicester 


The considerable increase in attendance at the opening 
meetings of the 1952/53 Session has been maintained at 
subsequent meetings. On each occasion the lecture has been 
followed by extensive discussion of a high standard. 

Towards the end of November, the Leicester Section was 
privileged to entertain the President of the Institution, Sir 
Cecil Weir, together with Mr. W. F. S. Woodford, Mr. 
S. Caselton and Mr. T. B. Worth, at its Annual Dinner. 
Approximately 150 members and guests, including The Lord 
Mayor of Leicester, attended. 

During the period under review, negotiations have been 
completed for the formation of a Sub-Section of the 
Institution in Peterborough, and the exploratory meeting, 
addressed by the Leicester Section President, Mr. 
Radcliffe, attracted nearly 100 members and guests. In 
anticipation of Council’s approval of the formation of a 
Peterborough Sub-Section, a programme for 1953 is, at the 
moment, being planned. 


Lincoln 


The Session commenced on 2nd October, when Mr. 
Walter C. Puckey, M.I.Prod.E., F.1.1.A., Past Chairman of 
Council, gave a lecture entitled “ Fu‘ure Prospects of the 
Production Engineer.” This was a joint meeting with the 
East Midland Branch of the Institution of Mechanical 
Engineers and the Institute of British Foundrymen. The 
second meeting was held at Gainsborough, when Mr. B. P. 
Cooper, M.I.Mech.E., read his paper on “ Apprentice 
Training,” which formed the nucleus of a discussion group. 
This was the first meeting to be held in this district for 
over a year, and was well attended by some of the Section’s 
friends in the Scunthorpe area. In November, Mr. B. H 
Dyson, M.I.Prod.E., F.I.1.A., read his paper entitled 
“ Production Management’s Responsibility for Productivity.” 

The last meeting of 1952 took the form of a Film Show 
and Discussion on “ Cutting Tools and Tungsten Carbide.” 
Mr. Rew and Mr. Stratford were present to answer ques- 
tions. The Committee are anxiously watching preliminary 
arrangements for the formation of a Sub-Section at Peter- 
borough. This will, no doubt, help Lincoln members in 
the Stamford area. This Section will be pleased to give 
any support that may be necessary towards building up a 
Sub-Section in that most important area. 

The Section is grateful for the kindness shown by the 
Principals of the Technical Colleges at Gainsborough, 
Scunthorpe, Grantham and Lincoln. They are very helpful 
and encouraging. 


Liverpool 


As a result of the discussion following Mr. Westall’s 
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lecture on “ Steel, The Engineer’s Clay’, valuable informa- 
tion was obtained for a member from the Hazleton 
Memorial Library and the Science Museum Library on the 
subject of hardness number related to machineability. 
Amongst the visitors at Mr. Cameron’s lecture were a 
number of American technicians from one of the U.S.A. 
air bases in this area, who were introduced to the Institu- 
tion by the energetic Honorary Secretary of the Graduate 
Section. A very useful discussion ensued on the relative 
merits of American practice and that outlined by Mr. 
Cameron for the increase of productivity in the machine 
shop. 

There was a very pleasing ceremony preceding Mr. 
Cameron’s lecture, when Mr. Knowles presented a medal 
to Mr. E. A. Hewitt in recognition of his services given to 
the Institution as Honorary Secretary of the Liverpool 
Graduate Section during its first two years. 

The Section Committee meeting in October was held at 
the works of Brookhirst Switchgear Ltd., Chester, by kind 
invitation of the Section President, Mr. J. O. Knowles. 
The Committee were given the opportunity to study the 
production planning layout in the factory and were then 
entertained to a meal, where they were joined by Mr. 
Harold Burke, Chairman of Council. At the Committee 
meeting later in the evening, Mr. Burke spoke on “ Broaden- 
ing the Base.” 


London 


Without doubt, the first part of the Session’s lecture 
programme held during the past three months has been 
most successful. An exceedingly high standard was set at the 
opening meeting by Sir Ewart Smith, M.A., M.I.Mech.E., 
when he gave an address “ Some Wider Aspects of Manage- 
ment” to a large and very appreciative audience. 

The second meeting was held in Brighton, where mem- 
bers show extreme interest in accountancy and its relation 
to Production Engineering. A paper with the intriguing 
title, “‘ The High Cost of Low Overheads”’ by Mr. C. H. 
Starr, A.M.I.Prod.E., M.I.1.A., provoked a lively discussion 
at this well attended meeting. Croydon was the venue of the 
third meeting and the speaker, Mr. T. Whitwell, F.I.1.A., 
F.R.A.S., F.S.S., gave, in a most interesting and amusing 
way, his paper, “Figures as an Aid to Production Engin- 
eers ”. A statistician of no mean ability, Mr. Whitwell proved 
himself to be an outstandingly interesting and convincing 
lecturer who certainly gave his audience a new slant on 
the figures they use in their every-day work. The Section 
Committee feel that the practice of holding meetings in 
Brighton and Croydon is worth pursuing, and ask all 
members in these areas to do their utmost to support the 
meetings, at which non-members are most welcome as 
visitors. Mr. H. H. Norcross, F.W.C.A., A.I.Prod.E., gave 
a paper, “ Management Accounting and the Production 
Engineer ” A lecturer with a pleasing and easy style, 
Mr. Norcross gave a most thought-provoking lecture that 
stimulated considerable discussion. 

The 3rd December saw the revival of the very fine 
dinner-dances that were a feature of London activities in 
pre-war days. A well attended and very enjoyable evening 
was spent by members and their ladies at the Savoy Hotel. 

Mr. K. W. Abineri, B.Sc.(Hons.), gave the last paper of 
1952, “Modern Finishing Processes”. The scope of the 
paper was narrower than the title suggests and dealt with 
the painting of industrial products. 
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The Technique of Tooling Study Group has made very 
good progress in their aim to obtain and record operating 
times for standard elements of Jigs, Tools and Fixtures, with 
a view to comparing on a percentage basis the relative 
efficiencies of functionally similar elements. 

Detail Time Studies and Summary Sheets have been 
compiled and are included in a full report which can be 
borrowed from the Institution Library by anyone who may 
be interested. However, the Group feel that confirmation 
of their findings would be required before they are applied 
in practice. The Group is to further its investigations in the 
forthcoming Session and would welcome comments and new 
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members. Communications should be sent to Mr. G. 
Wittenberg, Grad.I.Prod.E., 34, Barkston Garden, Earl’s 
Court, S.W.5. 


Luton Graduate 

This Session’s programme opened with a well-attended 
evening visit to The Norton Grinding Wheel Company at 
Welwyn Garden City in October. On the 7th October, at 
St. Albans, Mr. Atkinson of Hercules Cycles Ltd., deputised 
for Mr. T. A. Yapp by reading Mr. Yapp’s paper, 
“Materials Conservation”, and afterwards ably answering 
questions. 

A visit was made by Section members to Production Tool 
Alloys Ltd., Sharpenhoe, Beds., in November, to see the 
manufacture of hard metals and cemented carbides. Mr. 
W. T. Dunning, of Vauxhall Motors Ltd., gave an interest- 
ing lecture on “ Materials Handling from the Users Angle ”’ 
on 11th November, at St. Albans. On the afternoon of 
10th December, an enjoyable visit was made to Mercer 
Gauge Ltd., at St. Albans. The Graduates’ Evening, when 
members presented short papers in competition for the 
Section President’s Prize, was held on 15th December, this 
time at Luton. The prizewinners were E. Pennington- 
‘Materials Utilisation”-—First Prize; D. Birchmore 
“ Training of Production Supervisors *—Second Prize. 

It is with regret that the Committee have accepted the 
resignation of Mr. H. J. C. Weighell, Chairman of the 
Committee, due to pressure of other commitments. Mr. 
P. A. L. Signorini has offered to take office until the end 
of the session. 


Manchester 


Since the last report, four lectures have been given to the 
Manchester Section. The opening one, when Mr. Dyson 
gave his paper on “ Measurement of Productivity,’ was a 
stimulating start to the winter’s programme and was par- 
ticularly enjoyable by virtue of the attendance of a number 
of members of the Institute of Cost and Works Accountants. 
The November meeting was a refreshing change from the 
usual type of lecture, as the platform was occupied by six 
representatives of the Anglo-American Productivity Team, 
who discussed their Report on “ Metal Finishing.” 


Manchester Graduate 


In October, Mr. F. W. Walton gave his Schofield Scholar- 
ship lecture. On 18th November, the evening was devoted 
to a Production Panel, headed by Mr. R. H. S. Turner, 
Senior Section President. The questions were submitted 
by Graduates to the Panel several days before the meeting, 
which resulted in a good level of discussion. The Graduate 
Committee feel that they can strongly recommend this style 
of meeting to other Sections. The Mechanical Handling 
Engineers’ Association kindly loaned the Section two 
mechanical handling films, which were shown on the 17th 
December. 

Works visits have been made to David Brown Machine 
Tools Ltd., Manchester, and Taylor Bros. & Co. Ltd., 
Trafford Park, Manchester. The visits proved extremely 
interesting and were well attended. 


Melbourne 


At the August ig a paper on “ Heat Treatment of 
Tool Steels” by Mr. J. G. Ritchie, was well received. In 
September there was a Works Tour of Ogden Industries 
Pty. Ltd., and also a meeting, when Mr. G. H. Neill, of 
the Metrology Section of the Government Ammunition 
Factory, gave a lecture on “* Precision Measurement in Tool 
and Gauge Production.” 

_—- Annual General Meeting took place in October, when 
“Short History of the Development of Thread Grinding ” 
was read by Mr. D. Burden. The year closed with an 
Institution Dinner in November, the guest of honour being 
Sir John Storey, President of the Australian Sub-Council, 
who spoke on “ The Importance of the Production Engineer 
in Industry and the Necessity for Sound Training.” In a 
short address the Dean of the Faculty of Engineering of 
Melbourne University outlined the University’s plans for the 

Academic training of Production Engineers. 
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North Eastern 

An address in October entitled “The American Outlook 
as it Influences Production in this Country,” by Mr. R. E. 
Mann, a Past Section President, was very well received and 
caused a good deal of thought and comment. A paper on 
‘““Mechanical Aids to Production” by Mr. J. E. Steel was 
supplemented by a first-class film. 

The Section was very fortunate in getting Mr. F. H. Rolt 
to come North to give his Paper, ‘“ The Development of 
Engineering Metrology.” 

The activities of the Section during the past quarter have 
been highlighted by a visit to The Bristol Aeroplane Co. 
Ltd., Sunderland, where the Section Committee and others 
saw the works in operation and an exhibition of Bristol 
Sleeve Valve and Turbine Aero Engines. 


Northern Ireland 

Two excellent coloured sound films were shown at a Film 
Evening in October, Firth & J. Brown’s “ First and Best,” 
and “ Westland Aircraft Helicopter.” 

A second Works Visit of the current Session was made 
early in November to the British Tabulating Co. Ltd., at 
Castlereagh, Belfast. After a short explanatory lecture on 
the purpose, use and operation of tabulating machines and 
card systems, members were conducted through the works 
to see the various types of machines under construction. 
A third Works Visit was made to the U.K. Optical Com- 
pany, Ltd., at Lurgan. 


Norwich 

At the opening meeting of the current Session the speaker 
was the Chairman, Mr. Jewson, his subject being 
“Production and Culture.” Other Sections having a mixed 
industry may care to have a copy of the address for perusal. 
This will be forwarded on application to Mr. Jewson at 
‘“* Librar,” Dereham, Norfolk. 

In December, the paper given was by a local member, 
Mr. R. E. Copelin, on “ Planning for 5 or 250,000 Parts.” 

A series of visits to the industrial centres in Norfolk is 
being made by the Chairman, who has been to Lowestoft, 
Yarmouth, and the scattered area factories. Many of these 
firms have a great and honoured tradition of engineering 
service, but there is a certain lack of interest in the pro- 
fessional institutions. This the Committee and Chairman 
hope to remove through personal contact. 

The Sub-Section was represented by the Hon. Secretary 
at the recent Inaugural Meeting of the Institution’s Educa- 
tion Discussion Group. 


Oxford 

The Inaugural Meeting was held in November, when a 
gathering of 120 members and guests were addressed on 
the objects and activities of the Institution by the Chairman 
of Council, followed by a lecture on “ Low Temperatures in 
Science and Industry”’ by Dr. N. Kurti, of the Clarendon 
Laboratory. 

The Committee feel that the development of the Sub- 
Section is progressing so satisfactorily that application for 
full Section status should be made by the parent Reading 
Section at the conclusion of the present Session. 


Preston 

The Committee are studying the minutes of the Second 
Graduate Conference at Birmingham, to see whether addi- 
tional interest can be stimulated in the Graduates and 
Students with a view to their taking a more active part in 
Section affairs. The Committee wish to impress upon the 
junior members that the winter programme should be 
looked upon as an essential part of their education. 


Reading 

As reported above, the Inaugural Meeting of the Oxford 
Sub-Section was held in November, when an excellent 
meeting took place. 


Sheffield 

The Regional Meeting held at Huddersfield on 4th 
November gave renewed interest to the proposed reorganisa- 
tion of the Institution. A large and attentive audience heard 


Mr. Rolt give a summary of the Sir Alfred Herbert Paper, 
1952. 


A very successful Annual Dinner was held on 20th Octo- 
ber, when the Section Committee were very pleased to 
welcome Sir Cecil Weir, Mr. Walter Puckey, Mr. Harold 
Burke, and Mr. W. F. S. Woodford, and to introduce them 
to the Lord Mayor of Sheffield, The Master Cutler, and 
many prominent Sheffield industrialists and friends from 
other Sections. 

The lecture programme has included a joint meeting 
with the Institute of Welding, when Dr. Taylor, Director 
of the British Welding Research Association, addressed a full 
meeting on “ Modern Development in Electric Welding ” 
It is proposed to continue this policy of occasional Joint 
Meetings with specialist societies and institutions. 


Shrewsbury 

At Oakengates Technical College, Mr. Woollcott gave a 
talk on “ Argon Arc Welding,” followed by sound and colour 
films. The next meeting, at Shrewsbury, was addressed by 
Mr. Goldsworthy on ‘“ The History of the Tube Industry,” 
which proved to be a most absorbing subject. 

The Section Committee have heard most interesting 
reports from their representative on the Papers Committee, 
and have discussed the question of greater publicity for 
lectures. 

The formation of a Graduate Section has also been 
discussed. 


South Africa 

Council’s decision regarding the formation of Sub-Sections 
in Rhodesia and Durban have been made known to agg 
Gibbs and Pring, of Rhodesia, and Mr. T. H. Horridge, of 
Durban, and names and addresses of members in those areas 
were provided to assist in the formation of these Sub- 
Sections. 

It has been agreed that two awards be made annually, 
at the discretion of the Sub-Council, for the two best papers 
delivered during the year to the Institution in South Africa. 
It has also been agreed that one award be made at the 
discretion of the Sub-Council to the Student obtaining the 
highest aggregate pass mark for the three subjects in Sec- 
tion 3 in the Production Engineering Diploma Examination 
of the Union Education Department. 


Southern 

The opening lecture on “The Comet” had a _ record 
attendance of nearly 400. The second lecture on “ Produc- 
tion Psychology,” by Lt.-Col. I. A. Marriott, was also a 
success and stimulated an excellent discussion. 

Mr. T. Gilbertson, Director and General Manager of 
Folland Aircraft, Ltd., has been co-opted to the Section 
Committee to fill the vacancy caused by the retirement of 
Mr. G. H. Allen, whose services will be greatly missed. 


South Wales and Monmouthshire 

In order to obtain guidance and to clarify certain issues 
which were causing the Committee members some concern, 
the Section President, Mr. E. S. Gregory, invited Mr. Worth 
to attend an informal dinner party in Cardiff. Problems 
and queries were put to Mr. Worth and considerable 
assistance was obtained from the information supplied by 
him. 

In October, several Committee members availed them- 
selves of an invitation to attend the Inaugural Meeting of 
the West Wales Section. 


Western 

The Section were very fortunate in being able to arrange 
for a lecture to be given at short notice (due to the un- 
avoidable absence of the President of the Institution) by 
Mr. A. N. Irens, on “ Electricity as an Aid to Productivity ” 
This meeting coincided with a television broadcast which 
was of particular interest to members in Bristol, and by the 
kind co-operation of a local firm, it was possible to include 
the broadcast as part of the lecture. 

The Section has nominated Mr. K. Hayward to serve on 
the Committee of the Council for Further Education for the 
South-West. 


Western Graduate 
The meeting held in Cheltenham in November, when 


(Concluded on page 201) 
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THE HIGH COST OF LOW OVERHEADS 


by C. H. STARR, A.M.I.Prod.E., M.L.1.A. 


An abridged version of the Paper presented to the London Section of the Institution on 23rd October, 1952 


OOD management is a most essential factor in 

achieving efficiency in the face of the inherent 
complexities of modern industry. The complexities 
take the form of specia!ist personnel, expensive plant 
and machinery, and involved routines and systems. 
All these things show up in the accounts under the 
heading of overheads, and the fact that they are so 
classified by the accountants seems to be responsible 
for a good deal of muddled thinking. | want to try 
and clear up some of the muddle and will begin by 
drawing a distinction between Financial Accounting 
and Cost Accounting. 


Financial Accounting and Cost Accounting 

Traditionally, most of the accounting effort in this 
country has been concerned with matters of taxation; 
the conservation and distribution of wealth; and the 
prevention of fraud—not with the creation of wealth 
and the attainment of efficiency. 

To aid them in their traditional task the account- 
ancy profession has built up over many years a very 
ingenious and rather rigid system of rules and con- 
ventions known as doub!e entry book-keeping which, 
in the wider sense, is usually called accounting. I, 
for one, have the very highest admiration for the 
professional accountants who have all these rules and 
conventions at their fingertips and who can, with 
their aid, follow innumerable chains of complex 
transactions from remote branch offices or minor 
factory departments of some great concern through 
to the final balance sheet and profit and loss account. 
all near enough accurate to the last penny. That is 
traditional or financial accounting, mainly concerned 
with accounting for total results and with external 
financial relations, and it is something which account- 
ants can carry on more or less in isolation. 

Cost accounting, on the other hand, is concerned 
with accounting for details and ascertainment of 
costs, and with the prevention of waste and the 
control of expenditure within the firm. It is some- 
thing which very closely concerns the daily activities 
of managers, engineers and supervisors and is a 
subject in which they should take far more interest 
than they sometimes do. 

There is of course far more to guiding the financial 
fortunes of a firm than mere book-keeping, but I 
am now simply trying to draw a broad distinction 
between financial accounting and cost accounting. 
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Although modern cost accounting techniques differ 
considerably from traditional double entry book- 
keeping, and have been designed to serve a different 
end, they are best arranged to interlock and fit in as 
an integral part of the total accounting structure. 


Cost Accounting as a Tool of Management 


Under the Companies Act, books of accounts 
must be kept and the books must be audited as a 
safeguard against fraud, but so far as the auditors 
and the law are concerned, it matters little whether 
a firm makes a profit or a loss. Ensuring a profit, 
lowering costs and reducing waste are matters of 
management, not matters of law. The only laws 
which compel one to install costing systems are 
economic laws. Management can on!y blame itself 
if its costs are too high. 

Although the first book on the double entry system 
was published in the year 1494, it is only within the 
last few decades that accountants, working with 
engineers and managers, have adapted accounting 
procedures so as to fashion tools which can be of 
great assistance in general management, cost deter- 
mination, and cost control. Great strides have been 
made, however, and it seems a great pity that some 
of the very excellent techniques and systems which 
are available are not more widely understood and 
applied. 

One explanation of the lack of interest and under- 
standing may be that. on the whole, industry has 
been on a rising market since the middle thirties, so 
that there is a whole generation of people in respon- 
sible positions who have never had to face the urgent 
need of cost reduction which came to the attention 
of their predecessors in the slump of 1931 


The High Cost of Low Overheads 


In this country there are some of the world’s most 
efficient firms—but also many very inefficient ones. 
The latter have been making quite satisfactory 
profits under the conditions of the last decade or so, 
but I am absolutely certain that in the next ten years 
all firms will have to pay much more attention to 
costs and efficiency. 

When dire necessity does force such firms to 
reduce costs, it is possible that they will make the 
mistake of trying to do it by retrenchment—by 
making cuts in capital expenditure and cuts in 





~~ - 


A 


Sen a 


- 


eer 


oe 








see we - 


aes a enn ie Mites a 


operating overheads. While some of these firms may 
be the better for a degree of retrenchment, they will 
have to be careful that they do not lower their 
efficiencies and thereby ultimately raise their costs. 

Costs cannot be reduced by merely putting the 
clock back and leaving it to the foreman to hire and 
train his own labour, make his own drawings and 
use old-fashioned machines. 

To say the same thing in another way, all com- 
petitors can obtain raw materials and labour on more 
or less equal terms, so the only way one firm can 
exceed another is by being more efficient in the way 
it uses its labour and materials. Efficiency, in turn, 
depends on expensive plant with its high deprecia- 
tion rates, and on things like good supervision, good 
training, good tooling, good motion study, good 
planning, good stock control, and good costing 
systems, all of which show up in the accounts as 
overheads. It is usually easy enough for the account- 
ants to show how much these things cost, but it is 
generally not so easy for anyone to show what it 
costs to do without them, because merely having 
them will not automatically lead to efficiency and 
low costs. The problem is one of skilled management 
—of knowing how to get value for the money one 
spends in the form of overheads. 

Many of the items of overhead referred to above 
go to make up the very stock-in-trade of Production 
Engineers, so it is inevitable that the search for 
efficiency will only show results to the extent that 
the wider problem of management is understood, and 
co-operation with accounting colleagues is exercised. 


Budgetary Control and Standard Costing 


Most firms now prepare some form of depart- 
mental accounts on a monthly basis, and have 
something which passes under the name of a costing 
system, but so many of these systems are very sketchy 
and rudimentary affairs when compared with the 
best that is available. Not only this, but such systems 
being mere extensions of the double entry system, 
are slow in action and tend to give a distorted 
picture, throwing the spotlight on the past rather 
than on the present and the future. They seldom 
reveal true costs; are of little value in controlling 
waste; and tend to put emphasis on retrenchment 
rather than on efficiency. 

The most effective and highly developed of the 
modern management accounting tools go under the 
names of Budgetary Control and Standard Costing. 
Standard Costing is concerned with determining and 
controlling the prime costs of labour and material, 
while Budgetary Control] is a means of determining 
and controlling overhead expense. 

In their most highly developed forms budgetary 
control and standard costing systems embody all 
that is best in modern management, and to take 
advantage of their full potentials requires managers 
who know what management is all about. In this, 
as in other cases, good tools are wasted if they are 
not used by good craftsmen. 

On the other hand, the fundamental principle 


behind Budgetary Control and Standard Costing is 
simple enough. It amounts to working out before- 
hand what a thing should cost, or how much should 
be allowed for it, and then promptly throwing the 
actual results up against the standard, so that 
vigorous action may be taken at once if the allowed 
standard is exceeded. 


The Importance of Good Management 

The first step in achieving efficiency is to make up 
one’s mind that efficiency is something worth 
striving for, and that to achieve it will require some- 
thing more than just co-operation, common sense 
and a few calculations on the back of an envelope. 
To achieve efficiency one must comprehend the real 
meaning of management, and be reasonably familiar 
with modern management techniques. There is no 
short cut to efficiency. 

If any excuse is needed for talking about the right 
attitude of mind, it is that I should hate to have to 
reckon up the number of occasions, in various firms, 
when I have heard foremen and technicians com- 
plain, because it has been decided they must sign 
things like time cards and requisitions, that they are 
becoming nothing but clerks. Nor would I like to 
say how many senior managers I have met who main- 
tain that standards and plans and controls may be 
all right for other firms, but won’t work in theirs. 

To achieve good results in business, as in any 
other sphere, one must apply the appropriate 
principles and techniques at the right time, in the 
right place, and to the optimum degree. There is 
certainly no panacea for solving all prob!ems but, 
having said that, I want now to single out one matter 
for special attention, namely, the matter of measure- 
ment and of judging by results against a measured 
standard. I am bringing out this point because in 
the narrow sense it is of particular importance in 
costing and of direct interest to Production Engin- 
eers, while in a wider sense it is, after lack of policy 
and bad organisation structure, probably the weakest 
feature of management practice in Britain. 


Measurement of Results Against Standard 


No engineer or scientist would dream of trying to 
get on at all without carefully determined standards 
of length and mass, with precision means of com- 
parison such as micrometers and microba!ances. In 
management, on the other hand, if standards of 
comparison are used at all they are often of the 
crudest and most unscientific sort, such as the output 
or cost achieved last year, or the overhead per- 
centage alleged to be current in some other firm. 
Whereas it is common practice to measure one’s 
material by weight, it is still the exception to measure 
one’s labour by time study. 

The way to get costs down is to cut out waste, 
through setting standards of comparison which are 
neither too tight nor too loose, and then to arrange 
controls which will ensure that any departure from 
standard will come automatically and immediately 
to the attention of some clearly designated and 
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responsible person who can justly be held to account 
for the departure. One can set standards for all sorts 
of things—for material usage, for time allowed, for 
power consumption, for tool breakage, for stationery 
usage, for machine utilisation, for maintenance costs, 
for indirect labour costs, etc., etc. It can be done 
just as readily in the small jobbing firm as in a big 
firm, a process firm, or a quantity production firm. 

For standards to be really effective in practice 
three things are essential : 


1. The organisation structure must be clear 
enough, so that responsibility for any departure 
from standard is apparent. 


2. Vigorous action must be taken promptly to 
correct such departures as occur. 


3. Real care must be taken in setting the stand- 
ards. They should not be global or overall 
standards, and so far as possible they must be 
in the nature of absolute standards, based on 
analysis and investigation, not just somebody's 
opinion or the average of last year’s results. 


The setting of standards is, of course, primarily a 
production engineering function. 

If one aims at efficiency, that is, at high relative 
output with low total costs, then many other matters 
such as human problems and questions of product 
quality will tend to take care of themselves. I suggest 
that many of our present troubles, both in industry 
and in the nation as a whole, have come about be- 
cause we have spent ten or twelve years trying to 
achieve ever-higher output without paying proper 
attention to costs. 


The Incidence of Overheads 


There are three elements in the build-up of a cost, 
thus :— 


(1) (2) (3) 
COST = MATERIAL +LABOUR+ OVERHEAD 

The first item, like most things physical, lends 
itself to precise calculation and control. The second 
item, labour, like most things human, is not quite so 
easy to control or be precise about, but from the 
costing point of view it is straightforward in that 
there is only the one component to consider. On the 
other hand, the third item, overhead, is difficult and 
complex. It is complex because it consists of a lot of 
separate items rolled up together, and it is difficult 
because the effect of each separate component cost 
depends on something else. 

In most firms it is common practice to refer to 
overhead recovery rates at such and such a per- 
centage on labour. One result of this practice is that 
all sorts of people, some of whom should know better. 
jump to the conc!usion that high overhead rates 
mean high costs and that if the rate goes up the 
thing to do is to prune the overhead services or resist 
their expansion. That that reasoning is not necess- 
arily true can, I think, be shown best by looking at 
simple examples. . 
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Consider the manufacture of some mythical pro- 
duct and assume that a building is leased and a 
supervisor hired to look after the manufacture 
carried out in it. If we assume that the overheads, 
which are represented by things like the rent and 
the supervisor’s salary, are £300 per month, that 
direct labour costs are £200 per month and material 
costs are £500 per month, our total cost will be :— 


Material... ad £500 
Labour _ sae 200 
Overheads ... ne 300 





Total Works Cost £1,000 


For an output of 1,000 per month the unit cost 
will be : 


1,000 
—=£]1 
1,000 
300 
and the overhead rate will be —— x 100 = 150° 
200 


Now. if half the men are sacked and the remainder 
do twice the work, i.e. if the labour efficiency is 
doubled, the cost build up will be :— 


Material... _ £500 

Labour en _ 100 
Overheads ... ~ 300 

Total Works Cost... _ £900 
900 


— = £0.9 
1,000 


and unit cost will be :— 


But note that in order to pay the supervisor’s salary 
and the rent, we would, for estimating and pricing 
purposes, have to use double the overhead rate 
because :— 


300 
— x 100 = 300Y 
100 


If. after doubling the labour efficiency, we had 
continued to use the old rate of 150°/, for estimating 
purposes, we would have been £150 short of the 
income necessary to pay the overhead expenses. 
In accounting language. we would have had under 
absorbed charges amounting to £150. 

It is clear that if, in our search for better efficiency, 
we go in for things like time study, planning, and 
better supervision, we will increase our overhead 
expenses, but the resulting improvement in efficiency 
should be such that total costs come down. In such 
a case the overhead rate will of course go up, both 
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because of an absolute increase in overhead expense 
and because of the relative drop in direct labour 
charges, but the final result should nevertheless be 
lower overall costs. 


Variation in Overheads 


Another important point about overheads is this : 
suppose the labour efficiency remained the same as 
in the first example, while the output was brought 
up to 2,000 units per month by doubling the number 
of men employed. This is what happens :— 


Material _... ... £1,000 
Labour ay ae 400 
Overhead ... air 300 
Total Works Cost... as 4,700 
1,700 
Unit cost is :— — = £0.85 
2,000 
300 
and overhead rate is:— — x 100 = 75° 
400 


Finally, suppose the labour efficiency is doubled 
while maintaining the higher level of activity. In 
that case :— 


Material... a. SLO 
Labour ses bas 200 
Overhead ... ag 300 
Total Works Cost... . E500 
1,500 
Unit Cost is :— —- = £0.75 
2.000 
300 
and overhead rate is:-— — x 100 = 150° 
200 


It will be seen that although the actual expendi- 
ture on overheads has remained constant throughout 
these four examples, the overhead rate for use in 
estimating and pricing, has varied all the way from 
75°/, to 300°, These examples show that care must 
be exercised in interpreting the usual overhead rates. 


By using examples stripped of all complications 
| hope that I have been able to show how costs can 
vary with activity as well as with efficiency, and also 
that if activity and efficiency change simultaneously 
it will be impossible to determine the exact position 
unless one has some independent absolute standards 
from which to take one’s bearings 


This question of activity in relation to normal 
volume is very important in making accurate deter- 
mination of actual costs, or accurately estimating 
costs for price-fixing purposes, because the incidence 
of the overhead costs varies with activity. Moreover, 
it is not such a simple matter in practice as the above 
skeleton examples would infer, because some over- 
heads vary directly with activity, some are fixed and 
some are semi-variable; some vary directly with 
works or departmental activity and some with the 
total activity of the firm. 


To control costs it must be known whether a given 
cost is due to a change in efficiency or a change in 
activity. Production executives may rightly be rapped 
over the knuckles for cost increases due to efficiency 
factors which are within their powers to control, but 
it is not fair to hold them responsible for changes in 
cost which are, in fact, due to factors outside their 
control, such as changes in sales activity. 

The examples given are also over-simplified in that 
they refer to only one department and one product, 
whereas in practice most firms have a variety of parts 
and products passing through several departments. 


Another test of a costing system is to enquire 
whether or not it ensures that each piecepart or 
product bears a just and equitable share of the over- 
head burden. If not, it is quite possible that some 
products can be made at a loss, while others are 
overpriced, without either fact being realised. 


It is up to engineers and managers to take a real 
interest in costs and costing and the measurement of 
efficiency. We should demand from our accounting 
colleagues the information and clear picture needed 
for the control of costs and the improvement of 
efficiency, without being put off by any hocus pocus 
about the sacred rites of the book-keeper’s cult. On 
the other hand it must be remembered that account- 
ants cannot provide the required aids without co- 
operation and understanding, and that in the end it 
is only we ourselves who can take action to stop any 
leaks or waste revealed by the information provided 
by the accountants. 


A Note of Warning 


I want to end on a note of warning by pointing 
out that the higher one’s overheads the quicker one 
can swing from a profit to a loss if activity falls off 
below what is known as the break-even point. If one 
sets out. therefore. to increase efficiency by putting 
up the overheads, i.e. by buying better machines and 
taking on more supervisors, control chemists, Produc- 
tion Engineers, etc., then one simply must see to it 
that the better efficiency aimed at is attained and, 
once this is done, one must of course pass on some 
of the benefit to the customer so as to keep up the 
volume. 


In conclusion, we see that the higher the over- 
heads, the lower the costs, provided that management 
has sufficient skill to utilise the overheads effectively 
so as always to keep the volume of production 
sufficiently high fully to load all facilities. 
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COMMUNICATIONS 


Comment is invited on Papers published in the Journal. 
Contributions should be addressed to the Editor, 


36, Portman Square, London, W.1. 


* MEASUREMENT OF PRODUCTIVITY ” 


From: Mr. Harry Howell, A.M.I1.Prod.E. 

May I be allowed the privilege of commenting 
upon Mr. Dyson’s magnificent paper ““ Measurement 
of Productivity” ?* In doing so it will be difficult 
to comply with the request to correspondents to be 
brief because, to begin with. Mr. Dyson spread- 
eagles our interest and attention over two distinct 
aspects of the productivity problem: “How to 
measure * and * How to raise ”. each large 
subjects in themselves, neither of which lend them- 
selves to effectiveness and brevity at the same time. 

On the subject of “ How to raise... .” I am 
impelled to cavil at Mr. Dyson’s sub-title of Chart 3. 
To state that “ .... payment is the on/y method that 
can give any feeling of a sense of security’, is too 
gross. It is too gross because it is untrue: because 
payment is not necessarily and always the most 
influential factor in contriving a sense of security : 
because (in the present context) high pay is not 
necessarily congruent with high-working-pace. i.e. the 
personal psychodynamic factor in productivity. 

Pay, vis-a-vis the cost of living, can. of course. be 
enormously important. But pay varies in importance 
as output incentive (or preferably disincentive) 
accordingly as its relation to cost of living compels 
it to the forefront of attention. Or, again, as other 
job satisfactions, such, for example, as those which 
minister to self-respect and sense of personal worth 
vis-a-vis other members of the work-community. 
pushes it into the background. 

There are understandable reasons why these latter 
components of personal dynamic are ignored, or 
worse, dismissed as idealism or the enthusiastic 
effusions of management purists. Being understand- 
able, therefore, they must be studied until they are 
understood and then heeded in our immediate and 
future management techniques. 

If management persists in ignoring personal 
dynamic, it will persist in ignoring perhaps the 
most powerful of the few remaining but dwindling 
resources left to Britain in her striving with global 
economy. Mr. Dyson himself doubts whether “ any 
new far-reaching techniques at present 
unknown .. . will be evolved to _ revolutionise 
productivity in British industry, in the next five 
years”. Other narrowing influences on our import 
and export prospects, are the effects upon available 
world resources in raw materials of the declared 





* January, 1953, Journal. 
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productivity targets of the U.S.A., and the effect upon 
product costs and prices of the industrial development 
and recovery of the economically backward and 
depressed areas of the globe. We have to face 
the unpleasant fact that Britain’s resources are 
narrowing down to the stratum—relatively rich, it is 
true—of inventive genius in her people, a few 
indigenous raw maierials which she perilously exports 
under the economic compulsion of exchange for 
present sustenance, and the relatively unknown, 
unplumbed capacity, pace and ingenuity of the 
British people at work. 

This last resource remains as yet untapped for the 
reason that as a dynamic it is hardly suspected and 
therefore almost totally ignored. When at last, and 
global conditions are compelling that “last” to be 
soon, if not now: when at last appropriate attention 
is given to the study, understanding and employment 
for productivity of the conditions which excite people 
to their greatest endeavours, the effects upon manage- 
ment techniques will be as revolutionary as anything 
yet witnessed in productive technology. 


Social Demand and Productivity 

A factor which seems to find little or no place in 
our productivity discussions is the influence of “potent 
market magnitude ” better known, perhaps as “ social 
demand for the product”. This bears directly upon 
“ordering quantity” and consequent elaboration of 
planning, mechanising, tooling and so forth. If the 
rate of manufacture exceeds the rate of corsumption. 
storage oncost begins to counter the economic gain 
implicit in “ Wright’s exponential law ” quoted by 
Professor J. V. Connolly. During the War Mr. John 
Loxham was directing attention in the Eastern Region 
to the differential calculation of economic manu- 
facturing minima which, in effect, preca!culated 
the quantities where the exponential gain is counter- 
balanced by storage oncost. The quantities thus 
obtained were, naturally, the most economic 
quantities to manufacture at a time. There is a 
salutary lesson in this technique for those with an 
unqualified belief in inflated production rate un- 
related to consumption rate. 

Now, on the subject of “ How to measure ...... « 
It is disappointing after four years of study by the 
Joint Committee, and many others, that we haven't 
yet evolved a universal standard for the measurement 
and comparison of productivity. The difficulty is 
that we are as sharply aware today of the in- 
appropriateness of trying to compare ingot-tons with 





foot-runs or square-yards of strip-milling, as on the 
day at infant school the same stupendous truth about 
apples and pears was forced through our incredulity. 
But in Production Engineering and Cost Accounting 
we nevertheless seem to have entirely forgotten that 
Index Numbers were’ invented as common denomin- 
ators for just such situations as these. Targets are 
very well in their way; but unless and until machine 
tool and process plant manufacturers are able and 
willing to guarantee the “theoretical capacity” of 
their products so that “utilisation ratios” are valid 
for comparison between processes; between plants; 
between industries; between nations, targets must be 
based upon known performance. It is precisely the 
same with Index Numbers, which can be set up 
without the super-preparation of Work Study. 


I am not objecting to Work Study—on the 
contrary. But Work Study belongs to “ How to 
raise... .”, not “ How to measure ....”. More- 
over, we shall never see “ theoretical capacity ”’, either 
set up or guaranteed for two reasons; (i) because 
of the Work Study Engineer’s maxim “ There is 
always a better method” and (ii) because of “ the 
great complications” introduced by “the profound 
effect of quantity * stressed by Professor 
Connolly. 


May I, therefore, strongly recommend a close study 
of Chapter 25 of Yule & Kendall’s “ Theory of 
Statistics”, with special reference in the summary 
to the use of monetary units in a Vo'ume Index ? I 
can say, from personal experiment, that a very useful 
overall index of productivity can be constructed from 
the product of sub-index numbers for Labour 
Productivity, Methods Innovations, Indirect Labour, 
Allowance Time, Staff & Management ratios. 


Mr. Dyson replies: 

I appreciate Mr. Howell’s comments on my paper, 
and I would be the first to agree with him that a 
quotation that read, “Payment is the only method that 
can give any feeling of a sense of security ” would be 
not only too gross, but not actual fact. I would like to 
point out, however, that in the first place this Chart is 
headed, “ Review of Wage Payment Methods” and 
secondly that the sub-title reads, ““ Monthly or Weekly 
Payment is the only Method that can give any feeling 
of a sense of security’. Obviously this Chart deals 
specifically with methods of payment, and is not to be 
confused with the wider aspect of incentives. 

I believe Mr. Howell would agree with me that 
it is an accepted fact that both weekly and monthly 
paid employees are more loyal and conscientious in 
regard to their job of work than, for instance, hourly 
paid employees. This, I feel, can be attributed to 
their sense of greater security, reflected to some 
considerable extent by their employer’s attitude in 
paying them on a weekly or monthly basis. 

Regarding Mr. Howell’s comments on the cost of 
living, I can only reiterate the statement in my paper 
that u!timately “ labour like capital tends to get what 
it produces. Wages are paid out of profits from 
production and merchandising, and _ cannot 
permanently remain above the point where profit 
ceases ”. 

I would agree one hundred per cent. with Mr. 
Howell on the importance of creating and developing 
the personal dynamic approach ; in fact the very 
reason I emphasised the significance of environment 
and stressed the necessity of the desire for the mental 
satisfaction of knowing how one is progressing, was 
that I recognised the fundamental principies of this 
important facet of production management. 








BRITISH STANDARDS 


The following Standards have recently been issued, 
and may be obtained post free at the prices stated 
from the British Standards Institution, 24-28, Victoria 
Street, Westminster, London, S.W.1 :— 


1098 : 1953. Jig Bushes (3/-). 

1133 : Section 7 : 1952. Paper and Board Wrappers, 
Bags and Containers  (17/6d.). 

1453: 1952. Filler Rods for Gas Welding (3/-). 

1919: 1953. Hacksaw Blades (3/6d.). 


1935: 1953. Adjustable Adaptors for Multiple 
Spindle Drilling Heads (2/6d.). 


Issue of Journal 


Owing to the fact that output has to be adjusted 
to meet requirements, and in order to avoid carrying 
heavy stocks, it has been decided that the Journal 
will only be issued to new Members from the date 
they join the Institutlon. 


Local Section Reports—(continued from page 195) 


Mr. C. R. Whitaker presented a paper entitled, “ _Improve- 
ments and Their Hindrances,” was very well attended. 

Mr. H. Teasdale has left the Section to take up an 
appointment in the North of England. Mr. Teasdale was 
largely instrumental in bringing about the formation of the 
Section in 1951 and was the Senior Section representative 
on the Committee for the first year. The Section owes 
much to his wise counsel and guidance. 

It was with regret that the Section learned of the death 
of Mr. D. Gould, Graduate, who was one of the most 
enthusiastic members. In February, 1952, Mr. Gould was 
awarded the Senior Committee Prize for the most out- 
standing Student in the Production Engineering Course at 
the Bristol College of Technology. 


West Wales 

The opening of the programme with a visit to the Trostre 
Works of the Steel Company of Wales was a tremendous 
success, added to by the presence of the President of the 
Institution, Sir Cecil Weir, and senior members of Head 
Office staff. Captain Leighton Davies, first Section Presi- 
dent, in his Inaugural Address referred to the historical 
side of the Institution, and the tinplate industry. 

The joint meetings have been particularly well attended, 
and illuminating glimpses of the fields of Industrial Re- 
search and Industrial Consultancy were given by Dr. R. O. 
Jones and Mr. S. E. March respectively. 

Sir Patrick Hannon delighted all with his comprehensive 
survey of matters affecting higher administration. 
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INSTITUTION NOTES 


COUNCIL ELECTIONS 1953/54 
NOMINATIONS 


a) In accordance with Article 35, nominations 
are invited to fill six vacancies for elected members 
to serve on Council for 1953/54 (i.e. five members 
and one Associate Member). 


b) Candidates for election must be nominated in 
writing by three Members or Associate Members of 
the Institution. 


c) In addition to nominations as in (b) each 
Section Committee may nominate one candidate. 


(d) NOMINATIONS MUST REACH THE 
SECRETARY AT 36 PORTMAN SQUARE. 
LONDON, W.1. NOT LATER THAN 15th 
APRIL, 1953. 


N.B.—Before candidates are nominated for elec- 
tion, their consent should be obtained. 


The retiring members of Council, who are willing 
to stand for re-election, and who do not need nomin- 
ation, are as follows : 


N.B.—Mr. E. D. Broome, A.M.1.Prod.E., does not 
wish to stand for re-election. 


Attendances at Council 


Members :- Possible Actual 
H. W. Bowen, O.B.E. . 7 + 
R. M. Buckle 7 ; 7 3 
R. C. Fenton oi ” 7 6 
Professor T. U. Matthew 7 2 
F. Bernard White 7 a 





NORTH-EASTERN DINNER DANCE 








This photograph, taken at the very successful Dinner-Dance arranged by the North-Eastern Section on 20th February, 1953, 

shows (left to right) Mr. C. C. Hodson (Section Hon. Secretary); Alderman McKeag, one of the principal guests; Mr. J. S. 

Elliott, Section President; Mr. R. W. Mann, immediate Past-President; Mr. C. S. Noble and Mr. L. Walker, both Past- 
Presidents of the Section; and Mr. W. F. S. Woodford, Secretary of the Institution. 
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NEWS OF 


RESIGNATION OF 
EASTERN COUNTIES HON. SECRETARY 

Owing to increasing business commitments, Mr. 
L.. A. Childs, Associate Member, has relinquished the 
office of Honorary Secretary of the Eastern Counties 
Section, which he has 
held for seven years. 

Mr. Childs, who is a 
Londoner by birth, is one 
of the most prominent 
members of the Section. 
and has been with Crane, 
Ltd., Ipswich, where he 
is now Chief Jig and 
Tool Draughtsman, since 
1935. He joined the 
Institution in January. 
1939. and has always 
taken a very active part 
in its affairs. 

The Institution is very 
much indebted to Mr. 
Childs for his hard work 
and enthusiasm in help- 
ing to bring the Eastern 
Counties Section to its present high status, and is 
glad to know that he wi!! still continue to serve on 
the Section Committee. 

Mr. Child’s successor as Hon. Secretary is Mr. 
A. B. Brook, Graduate. of Davey. Paxman & Co. 
Ltd., Colchester. 





Mr. L. A. Childs 


MEMBER’S AWARD 


Dr. S. Y. Chung, Ph.D., B.Sc., Associate Member. 
was recently awarded the Joseph Whitworth Prize 
by the Institution of Mechanical Engineers for his 
joint paper on “ Cup Drawing from a Flat Blank— 
Part I: Experimental Investigation: and Part II: 
Analytical Investigation ”. 

Dr. Chung is the Chief Engineer of The World- 
Light Manufactory, Ltd.. Hong Kong. 


VISITOR FROM ABROAD 


Mr. C. M. Kennedy, Associate Member, of the 
Sydney Section, is paying a business visit to England 
and South Africa. 

Mr. Kennedy. who is a Director of W. D. Scott 
& Co., Management Consultants, of Sydney, has 
greatly assisted the work of the Institution in 
Australia by his lectures to the Sydney and Mel- 
bourne Sections. 


MR. J. L. PARKER 
Mr. J. L. Parker, Associate Member, previously 
Works Superintendent, has been appointed Works 
Manager of B.S.A. Tools Limited. Mr. Parker, who 
joined the Company in 1917, is a member of the 


MEMBERS 


Institution’s Materials Handling Sub-Committee. Mr. 
H. D. Hughes, Associate Member, now takes over 
from Mr. Parker the duties of Works Superintendent. 


MR. TOM N. WOOF, M.C. 


Mr. Tom N. Woof, M.C., Member, a Director 
of Burton, Griffiths and Company Limited, has now 
been appointed “Sales Director” and in future will 
control all sales activities, both at Home and Over- 
seas. Mr. Woof will continue to be responsible for 
the London Branch and Warehouse of Burton, 
Griffiths and Company Limited, but will operate to 
a much greater extent from the Head Office at 
Marston Green. 


NEW APPOINTMENTS 


Mr. W. T. Barry, Associate Member, is now Works 
Superintendent of Moore’s Hydraulics, Port Mel- 
bourne, Australia. Until last November, Mr. Barry 
was Works Manager of Chiswell Wire Co., Watford. 


Mr. E. J. G. Granger, Associate Member, has been 
appointed General Manager of The Thrissell En- 
gineering Co. Ltd., Bristol. 


Mr. Owen Harris, Associate Member, has been 
appointed Quality Control Technician at _ the 
Winnipeg Overhaul Base of Trans-Canada Air Lines. 


Mr. P. L. Hepworth, Associate Member, is now 
Managing Director of Associated Engineering (N.Z.) 
Ltd.. Panmure, Auckland. New Zealand. 


Mr. C. K. Hughes, Associate Member, has left the 
U.K. to spend some years in New Zealand on behalf 
of his firm, Associated Industrial Consultants, Ltd. 


Mr. F. A. Janes, Associate Member, has been 
appointed a Director of Burton, Griffiths and 
Company Limited. Mr. Janes has been associated 
with the B.S.A. Tools Group for twenty-nine years. 
for the last six years as Sales Manager. 


Mr. F. Mountifield, Associate Member. is now 
Works Manager of Rodd Engineering Co. (1950) 
Ltd.. Walton-on-Thames. 


Mr. E. J. Newman, Associate Member, is now 
Works Manager of Deltec Ltd.. Toronto, Ontario. 


Mr. W. H. Shilling, Associate Member. has been 
appointed Budget Controller with Davey Paxman 
& Co. Ltd.. Colchester. 


Mr. S. A. Warwick, Associate Member, has been 
appointed Works Manager of his Company, De Grave 
Short & Co. Ltd., London, where he previously held 
the position of Chief Draughtsman & Planning 
Engineer. 
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Mr. R. I. Whitlock, Member, has been appointed 


Production Engineer with W. & T. 
Birmingham. 


Avery Ltd., 


Mr. H. Clements, Graduate, is now an Experi- 
mental Engineer with The Hoffman Manufacturing 
Co. Ltd., Chelmsford. 


Mr. J. D. Collins, Graduate, Overhaul Planning 
Engineer with The de Havilland Engine Co., is 
spending a few months in Japan, supervising the 
organisation of a firm recently appointed as the de 
Havilland Overhaul Agents for piston engines. 








Mr. J. D. Parson, Graduate, is now Manufacturing 
Methods and Planning Engineer with Fortiphone, 
Ltd., London. 

Mr. A. W. Pocock, Graduate, is now employed as 
Internal Combustion Engineer with Apex (Trinidad) 
Oilfield, Ltd.. Trinidad, B.W.1. 

Mr. James A. P. Ross, Graduate, has joined Euclid 
(Great Britain) Ltd., Newhouse, Lanarkshire, as 
Industrial Engineering Assistant (Methods). 

Mr. L. G. Smith, Graduate, has been appointed 
an Engineer T.G.1. in the Directorate of Electronics 
Production (Air), Ministry of Supply. 








HAZLETON MEMORIAL LIBRARY 


Members are asked to note that the Library will be open between 10 a.m. and 5.30 p.m. from Monday to 
Friday each week. Due to Meetings, the full facilities wi'l not be available at the following times during 
this month : 


Thursday, 
Tuesday, 


9th April all day. 
28th April from midday. 


Thursday, 23rd April all day. 


It would be helpful if, in addition to the title, the author's name and the classification number could be quoted 
when ordering books. 


REVIEW 


518 SPECIAL METHODS OF CALCULATION 

“The Slide Rule as an Aid in Calculating” by 
A. T. J. Kersey. 7th ed. London., Spon, 1952. 
124 pages. 10s. 6d. 

This is the seventh edition of this small compen- 
dious classic on the engineer’s third hand, viz. the slide 
rule. It will be useful revision to all who reach for 
a slide rule by instinct. 

The 120 pages plus index are split into 11 chapters 
with an appended set of simple mathematical tables. 

The opening paragraph of Chapter 1 contains the 
words “It should be borne in mind that in nearly all 
practical calculations we wish to approximate to a 
correct answer, and the skill of the operator is often 
best shown by approximating to the right degree of 
accuracy”. This is the keynote of the layout of the 
text of the work. 

A useful revision of contracted arithmetical processes 
and logarithms leads to Chapter 3 where the mechanics 
of scales is discussed together with their fundamental 
application to powers of the first order. 

Squares, cubes and roots are shown firstly as process 
motions, then applied to actual calculations, e.g. 
spherical volume. The 3-etched line cursor is carefully 
described. The work in Chapter 6 on reduction and 
conversion contains some very useful constants such 
as the “c” value of weight/ft? calculations using 
area in* x length in ft. and examples of the slide 
rule in the wage, interest payment, determinations. 

A chapter on the use of the “back” scales will be 
revealing to any user whose trigonometry ratios have 
still to be found from tables, and the fractional indice 
is explained as a slide rule process. 

Chapter 10 deals with the less common slide rules 
and calculators in terms of how to use them and is a gem 
of clarity of exposition on a very necessary subject. 
Perry's Log-Log Scale and the negative indice, the 
reciprocal scales on P.I.C. rules, the very accurate 
spiral scale calculators such as Otis King and the more 
common watch type calculators are all dealt with. 

The closing examples of typical work likely to be 
met are fair and quite representative of student work 
if not of the more mature workers’ needs. K.R.A. 
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ABSTRACTS 


338.9 PRODUCTIVITY 
* Industrial Relations Research Association, Madison, 

Wis. Industrial Productivity: A Social and Economic 

Analysis.” Madison, the Association, 1951. 

224 pages. $3.00. 

This book consists of a collection of twelve papers 
by Americans who are authorities in their fields. 
Collectively, these papers represent a weighty contri- 
bution towards a full understanding of ‘ productivity ’. 

Whilst each title is treated in some detail, together 
they cover the subject in the broadest sense, as a 
sample of the titles indicates :- 

The Meaning and Measurement of Productivity 
Research, Technology, and Productivity 

Productivity and Social Structure 

Trade Union Attitudes and Their Effect Upon Pro- 
ductivity 

An Economic Evaluation of the Gains and Costs of 
Technological Change 

Management Techniques for Stimulating Productivity 

The following is the introductory summary of the 
last paper, by Joseph M. Juran of N.Y. University :- 

“Within a single century, the form of industry 
has evolved from primitive handicrafts to a very 
complex technology. Techniques for stimulating 
productivity have changed drastically in order to keep 
pace with the changing form of industry. Necessarily, 
the application of the new techniques lags behind the 
potentialities. Many managers are unwittingly apply- 
ing, to today’s problems, techniques designed to solve 
the problems of yesterday. 

“Management techniques for productivity have to 
date emphasised productivity of the individual pro- 
duction worker. To solve the problems of tomorrow, 
management must not only extend these techniques to 
include the non-production worker; it must give far 
more consideration for the productivity of the enter- 
prise as a whole. 

“This new emphasis will find expression in improved 
co-ordination between departments, in extension of the 
concept of management controls, and in a planned 
selection and training of managers.” 





621.72 PATTERNMAKING 


** Patternmaking ”, by L. L. Cox. Lond., Pitman, 

1952. 123 pages, illus. 12/6d. 

This book covers all the aspects of patternmaking 
from the initial cutting of the rough timber for simple 
patterns, to the latest developments in machinery for 
producing complicated designs quickly and easily. 
Many drawings and sketches help to an easier under- 
standing of marking out, assembling and finishing. The 
final chapters are devoted to photographs and descrip- 
tions of the latest wood-working machinery. 


668.3 ADHESIVES 


“* Adhesion and Adhesives ” by N. A. De Bruyne and 
R. Houwink, eds. Elsevier Pub. Co., 1951. 517 pages, 
illus., diags. £3. 10s. Od. 

This book is a symposium on the scientific and 
technological aspects of adhesion. The first part covers 
the theoretical aspects of adhesion conditions for 
wetting and adhesion, together with influences of 
thickness and adsorbtion are discussed. One chapter 
deals with the molecular forces affecting adhesion. 
Rheological aspects of the joining of the parts is con- 
sidered. Account is given of theoretical and experi- 
mental investigation into joints. 

The second part includes technological aspects of 
adhesives and adhesion, divided into five sections 
Physical testing of joints and materials; soldered 
joints; rubber based adhesives; silicates and inorganic 
cements; and organic adhesives including animal and 
vegetable glue, synthetic resins, and asphalic bitumen. 


In most cases examples of use are given, in particular 
the uses of silicate adhesives and vegetable adhesives in 
high speed wrapping and board making machinery 
are mentioned. There are many references, diagrams 
and graphs. 


623.451 PROJECTILES 


*‘ Development of The Guided Missile ” by Kenneth 
W. Gatland. Flight, London, 1952. 133 pages. 
Illustrated. Diagrams. 10s. 6d. 

The author has had published the substance of the 
book in articles in the technical press and he deals 
with the differing aspects of guided missiles from the 
ordinary rocket to spaceships. Owing to the strict 
security silence imposed by the Ministry of Supply he 
has not been able to discuss any specific British develop- 
ment and the book therefore covers the advanced 
German development up to the end of World War II 
and the American development as far as is known at 
the present time. 

The author refers to the possibilities of rocket attack 
with atomic war-heads upon this island and_ the 
American continent, and how this new type of arma- 
ment will revolutionise air to air and ground-air 
combats. 


The problems in the design of the supersonic rocket 
are explained, together with their bearing on high 
altitude research. In this field various types of step 
rockets which attain heights of 200 miles and more with 
research equipment are analysed. 





A recent photograph of the Hazleton Memorial Library at 36, Portman Square, London, W.1. The Librarian, Miss P. L. 


Cooper, B.A., A.L.A., is shown dealing with a member’s enquiry. 
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With Space-Satellite Vehicles the “orbital” tech- 
nique with rockets is discussed, where rockets will be 
fired far enough away from the earth’s surface, so that 
they will continue orbiting the earth until radio control 


brings them back into the atmosphere. From the re- 
search data gained from these flights, interplanetary 
flight will be made possible. 

In the Appendix in table form information is given 
on 90 powered missiles. 


658.54 TIME AND MOTION STUDY 
** Productivity and Probability—A Treatise on Time 

Study and The Improvement of Industrial Effici- 

ency ” by T. F. O'Connor. Manchester, Emmott © 

Co., 1952. 193 pages. 5s. 

(Mechanical World Monographs.) 

The first 80 pages of the book are devoted to a 
discussion of Time Study as applied to manual work 
and to a comprehensive mathematical treatment of 
the fundamentals of bonus schemes. Formule are 
derived for all the usual methods of bonus payment 
and the effects of these schemes on bonus earnings 
are also shown graphically. 

The second section (pages 80—126) is concerned 
with the application of Time Study to machine con- 
trolled work, where special problems arise due to the 
semi—or fully—automatic nature of the cycles, and 
to the allocation of several machines, as a group, to 
an operator. Various methods of making allowances 
for the operator’s “enforced” idle time and the affect 
of these on bonus opportunity are also discussed. 

In the third section (pages 126—178) the author 
considers, in some detail, the special features of 
Multiple Machine Working. The important effect of 

‘interference ”” between the machines is pointed out, 
and the impossibility of determining its extent accur- 
ately by time studies on operatives of different per- 
formances, leads to a conclusion that a solution on a 
statistical basis gives a practical answer. A Table of 
Ashcroft Numbers, based on the laws of chance, is 
given from which the effect of interference may be 
computed for up to twenty machines in a group. A 
chart is also included, showing the number of obser- 
vations of the work elements which are required to 
ensure accuracy within specified limits. 

In the final section the author states, in general terms, 
the reasons why the use of Time Study as a manage- 
ment technique is justified. 


621.357 ELECTRO-DEPOSITION : 
ELECTRO-PLATING 
“Electroplating and the Engineer” by Alan 

Whittaker. Manchester, Emmott & Co. Ltd., 1951. 

87 pages. Illustrated. 4s. 

(Mechanical World Monographs.) 

Here is a book which introduces the engineer to all 
the particular branches of electro-deposition in an 
easily understood manner. 

The pre-treatment, deposition and final polishing 
of many materials which require the more common 
types of plating are dealt with. Valuable information 
is given as to the causes of the more common faults, 
pitting, etc., and their removal. 

The text is amplified with diagrams of plant layouts 
and a table giving the applications and character- 
istics of different finishes. 


PAPERS RECEIVED 


1932: ‘“* A Recent Advance in Plastics * by E. M. Elliott. 


1938: “ The Urgency of Simplification in Production ” 
by T. H. Windibank. 


1939: “ W.1400 Dragline ” by C. McL. Cameron. 
1940: “ Preventive Maintenance” by O. F. Lewis. 
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OTHER ADDITIONS 


621.43 INTERNAL COMBUSTION ENGINES 

Shell Petroleum Co. Ltd. ‘“ Lubrication of Oil Engines.” 
London, The Company. 1952. 147 pages. Illustrated. 
Diagrams. 

621.7 WORKSHOP PRACTICE; PRODUCTION 
METHODS 

Engineering Production Convention, Sydney, 1951. “ Pro- 
ceedings.” Sydney, Institution of Engineers Australia, 
Sydney Div. 1952. 157 pages. Illustrated. Diagrams. 
Portraits. 

621.74 FOUNDRY WORK 

British Zinc and Aluminium Die Casting Productivity 
Team. “Zinc and Aluminium Die Casting: 
Report of a Productivity Team which visited 
the U.S.A. in 1951.” London, Anglo-American Council 
on Productivity. 1952. 9Q8pages. Illustrated. Diagrams. 
4/-. (Productivity Team Report. 

621.778 WIRE DRAWING AND PROCESSING 

Timaeus, C. E. “Century and A Half of Wire 
Weaving: The Story of C. H. Johnson and Sons 
Ltd.” London, Newman Neame Ltd. for C. H. Johnson. 
1952. 56pages. Illustrated. 

621.791 WELDING; CUTTING 

British Welding Research Association, London. ‘ Mem- 
orandum on Non-Destructive Methods for the 
Examination of Welds.” London, The Assoc. 1952. 
63 pages. Illustrated. Diagrams. 5/-. 

Eutectic Welding Alloys Corporation, New York. “ Tool 
and Die Salvage Manual.” New York, The Corpora- 
tion. 1952. 63 pages. Illustrated. Diagrams. 

621.795 SURFACE PROCESSES; FINISHING 

Oxenbury, R. W. “ Metal Finishing Processes and 
Their Fire Hazards.” London, Chartered Insurance 
Institute. 1951. pp. 127-162. 2/-. (Chartered Insurance 
Institute Journal, Vol. 49.) 

621.822 BEARINGS 

Willi, Albert B. “ Handbook of Sleeve Bearings.” 
Detroit, Federal-Mogul Corp. 1941. 250 pages. Illus- 
trated. Diagrams. 

621.83 GEARS 

Fellows Gear Shaper Co., Springfield, Vt. ‘ The Involute 
Curve and Involute Gearing.” (6th Ed.) Spring- 
field, The Company. 1952. 87 pages. Diagrams. 

621.852 BELTING 

Fenner, J. H. & Co. Ltd., Hull: “ Fenner V-belt Drives.” 
Hull, The Company. 1952. 80 pages. Illustrated. 
Diagrams. 

621.882 SCREWS; NUTS; BOLTS 

Industrial Fasteners Institute, Cleveland, Ohio.—Locknut 
Section. “ Description and Principle of Operation 
of Representative Types of Locknuts.” Cleveland, 
The Institute. 1952. 23 pages. Illustrated. Diagrams. 

621.888 SPRINGS 

Wahl, A. M. “ Mechanical Springs.” Cleveland, Penton 
Pub. Co. 1949. 435 pages. Illustrated. Diagrams. £2 8s. 
(Machine Design Series.) 

621.9 MACHINE TOOLS; MACHINING 

Carpenter Steel Co., Reading, Pa. “Notebook on 

coger 5 Stainless Steels.” Reading, The Company. 
951. 100 pages. Illustrated. Diagrams. 50c. 

Protolite Ltd., London. “ Machining of Rarer Metals.” 
London, The Firm. 1952. 14 pages. Illustrated. Diagrams. 

Vacuum Oil Company Ltd., London. ‘“ Hydraulic 
Systems and Hydraulic Oils for Machine Tools.” 
London, The Company. 1952. 59 pages. Illustrated. 
(Vacuum Technical Series No. 4. 

621.919 REAMING; BROACHING 

Burden, W. Wilson. ‘“ Broaches and Broaching.”. New 
York, Broaching Tool Inst. 1944. 97 pages. Illustrated. 
Diagrams. $3.00. 

Lapointe Machine Tool Co., Hudson, Mass. “ Lapointe 
Broaches and Broaching Machines.” Hudson, The 
Company. 1944. 108 pages. Illustrated. Diagrams. 

621.92 GRINDING 

Norton Company, Worcester, Mass. “The ABC of 
Surface Grinding.” Worcester, The Company. 1952. 
88 pages. Illustrated. 
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The die cast.parts of the Yale Lock 
must withstand constant wear and 
tear ; that being one reason why they 
are cast in MAZAK, the die casting 
metal that has extreme toughness 
and wear resistance. 





— 





1 ton pallets to 


ensure safety and ease of handling 


URPEMBER OF THE C 





—_(fursesas rive) Now supplied in 
ZINC C UNITE 





IMPERIAL SMELTING CORPORATION (SALES) LIMITED - 37 DOVER STREET - LONDON .- W.1 





High 


Our customers tell us: 


we have been able to bring out good 
work while reducing the total time 
from 5 to l. 

from 87.2 minutes to a time of 9 mi- 
nutes. This constitutes a reduction 
in cost from 2/9d. to 3d. (=1:9.7). 


Worm Shaft 
previous turning time 63 minutes 
now 16 minutes 


our present results stand at 1:8 
in comparison with previous output 
on a special lathe. 


Setting-up time reduced approx.1:24 


Previous tool and fixture costs on 
multi-tool lathes and automatics 
have dropped approx. 1:20 
Setting-up time has been reduced 1:7 
and production is equivalent to 2 
previous mlti- ™ cut lathes. 
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THE BUTCHER, THE BAKER 
THE MOTOR-CAR MAKER 


USE KING MECHANICAL 


HANDLING EQUIPMENT 


Sides of beef, buckets of dough, motor bodies and engines are a few of the 


things that flow easily on KING electric pulley blocks and runways. In one-man 


workshops and so-acre factories, KING lifting and shifting gear keeps things 


flowing smoothly, effortlessly, economically. 


A SINGLE BLOCK OR COMPLETE HANDLING SYSTEM 


Whether you need a single electric pulley 
block or a completely mechanised produc- 
tion flow, it will pay you to consult KING. 
Wherever it is possible to help one man do 
the job of two with modern mechanical 
handling gear or wherever idle overhead 
space can be put to work, KING can show 
you how. 

You will find in KING booklets many 











An Austin body goes on a KING Dual-Duty Conveyor to meet its 
chassis; part of the famous installation at Longbridge — 16 miles 
of conveyor in all. 








useful ideas about Overhead Conveyors, Floor Con- 
veyors, Travelling Cranes, Electric Pulley Blocks and 
Runways. Look into this. There is no obligation 
except ours — to speed your output and lower your 
costs. Call in KING and get things moving! 


PULLEY BLOCKS 
CRANES 
CONVEYORS 


jaa’ 


a 
* 
Ff — 


Tennis racquets on a KING Power-Pulled Junior Conveyor at Dunlop’s 
Waltham factory. A very different problem from motor bodies —but 
the results are pleasantly alike — smooth production, lower costs. 


WRITE FOR ILLUSTRATED BOOKLETS GEO. W. KING LTD., 502 WORKS, HITCHIN, HERTS. TELEPHONE: HITCHIN 960. AND AT STEVENAGE. 
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MARBAIX MS5I 
DISINTEGRATOR 


IN A MATTER OF MINUTES... . 
remove that broken tap, drill or reamer without damage 
to the workpiece. 


The M5I is a fully mobile modern instrument which 
utilizes the latest principles of metal disintegration. It 
is not a drill. 


One switch controls the entire electrical operation; no 
special wiring is required. 


@ SALVAGE RECOVERY OF COSTLY COMPONENTS 
QUICKLY OFFSETS INITIAL COST OF UNIT 









@@MDOVETAIL DIES 











MARBAIX INDUSTRIES LTD 








MADE IN GREAT BRITAIN 
Patent Nos, 578933, 588659, 610709 


@M@MBACCURATELY CUT ANY SHAPE 
HOLE THROUGH HARDENED STEEL 


Immediate delivery ! 


@MEPIERCE OIL HOLES IN 
GEARS AFTER HARDENING 


DEMONSTRATIONS AT OUR WORKS GLADLY GIVEN 
ON CUSTOMERS’ PARTS BY APPOINTMENT 


VALIANT HOUSE, VICARAGE CRESCENT 
BATTERSEA, LONDON, S.W.11 
PHONE: BATTERSEA 8888 (8 lines) 
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For drilling, reaming, © 
facing, chamfering, 
countersinking 














VERTECAL 


li nd set-ups are variable, @ The above set-up: Countersink™and chamfer 
Fouag eer ene if y : two sizes (}” and ?”) hot brass stamped nuts at 
and can be supplied to suit the same time. 

any particular component. @ Auotmatic cycle produces up to 40 finished 

‘ ‘ nuts per minute. 
Specifications gladly @ Operator simply loads each tray with its 
articular size nut— machine does the rest of 
sent on request. alpen 


VALIANT HOUSE, VICARAGE CRESCENT 


MARBAIX INDUSTRIES LTD ®*"7xs«2, vonvon, s.w.is 


PHONE: BATTERSEA 8888 (8 lines) 








xxiv 



































The Institution of Production Engineers Journal 








FISHER ¢ LUDLOW LTD. 


MATERIAL HANDLING DIVISION 


Bordesley Works, Birmingham, |2. Tel: VIC 237] 





SYSTEM 


Requiring no floor space . . . providing 
a smooth flow of work through all manu- 
facturing processes, irrespective of floor 
levels . . . and making the maximum use 
of available labour . , . the FLOWLINK 
Universal Chain Conveyor System can be 
installed to meet any requirement. It has 
a high load carrying capacity and can give 
a vertical rise and fall, so that, not only 
does it form a perfect conveyor, but a 
valuable tool for use in such processes as 
dipping, painting and drying. Easily adap- 
table to any change in production plans, it 
is inexpensive to install, yet of precision 
construction. 


Other FISHOLOW products 
FLOWLINE Belt Conveyors 
FLOWCLINE Portable Conveyors 
FLOWSTACK Pallets 
FLOWSTOR Mobile Storage Equipment 
FLOWSCREEN Standard Partitioning 


FLOWDOOR Clothes Lockers 


See us at STAND /3/8 OUTDOOR B.I.F. Birmingham 
April 27th.—May 8th. 





LONDON OFFICE: 46, Baker St., London, W.1. 
Tel. WELBECK 5402. 

MANCHESTER OFFICE: Clifton Lodge, Park 
Crescent, Victoria Park, Manchester, 14. 
Tel. RUSHOLME 6307. 

LIVERPOOL OFFICE : 604, Tower Building, Water 
St., Liverpool. 2. Tel. CENTRAL 1170. 
CARDIFF OFFICE: 10, Dumfries Place, Cardiff. 
Tel. CARDIFF 29045. 

GLASGOW OFFICE : |, Clifton St., Glasgow, C 3. 
Tel .DOUGLAS 4297. 
and at BELFAST and DUBLIN 
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The Vertimax can be adapted to many 
purposes where two simultaneous operations 


are required. 


@ Vertical spindle. 
@ Air chuck. 
@ Differential hydraulic feed. 


@ Tool slide and hydraulic cylinders can be 
swivelled through more than 120°. 


@ Occupies less floor space than any other 
machine of similar capacity. 


CHURCHILL 


& CO.LTDO 


this. 


. . - Steel pipe flange has a diameter of 11" 





and a face width of 24". It was machined on 
the face and the outside diameter turned in 
1} minutes on the Vertimax Twin Slide 


Vertical Chucking Lathe. 





COVENTRY ROAD, SOUTH YARDLEY, BIRMINGHAM 
Also at LONDON, MANCHESTER, GLASGOW and NEWCASTLE -ON - TYNE 











xxvi 





The’ Institution of Production Engineers Journal 


4e 





<----------- 





harder the smaller 


The accuracy of a hardness testing instrument depends on a diamond indenter. The 
diamond working face is in the form of a pclished cone or pyramid. The measurement 
of the indentation produced by this form under a known load indicates the hardness of 


the specimen. The smaller the indentation the harder the material is known to be. 





VAN MOPPES & SONS 
(DIAMOND TOOLS) LTD 


BASINGSTOKE’HAMPSHIRE 
TRADE MARKS DIATIPT- DIADUST : DIATRU: DIANYF- DIATUF: DIAFORM : DIADEX 


TELEPHONE: BASINGSTOKE 1240 
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THE POWER 
OF A NAME 





=a 


IN HISTORY there are few names which 
have retained their power as firmly as that 
of William Shakespeare. Though centuries have 

passed since his lifetime, his words and wisdom still 
influence millions throughout the world and the power of his 
pen is undiminished. Industry, too, has its famous names of power. Among them 
is Hoover, associated in thousands of minds with the efficiency and reliability of 


the world’s finest fractional horse power motor —and with the service facilities 


that lie behind it. 


The Hoover F.H.P. Motor combines superb quality 
with competitive price. Please write for name and 
address of your nearest distributor. 


HOOVER 
LIMITED 


INDUSTRIAL PRODUCTS 








DEPARTMENT 





CAMBUSLANG + LANARKSHIRE - SCOTLAND 
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SUNBEAM 
ANTI-CORROSIVES 


SPECIALISTS IN INTERMEDIATE METAL FINISHING 


Manufacturers of 


STRIPALENE _ For the removal of paints, carbon, and other 
Regd. wens 
me’ contaminating deposits. 


FERROCLENE _ A most effective rust and scale remover for 
(Ree.) ferrous metals, including stainless steel, supplied 
in different grades. 


ALOCLENE Acid cleaner for removing oxide films from 
Regd. we , . 
mes’ aluminium components prior to spot welding. 


FERROMEDE For the de-watering and protection of metal 
(Regd) parts during processing or storage. 


There are various grades of each of the above products available to meet all 
technical requirements and comply with Government specifications. 


SUNBEAM ANTI-CORROSIVES 
LIMITED 


CENTRAL WORKS, CENTRAL AVENUE 
WEST MOLESEY, SURREY 


Telephone : ‘ MOLESEY 4484 (5 lines) 
Telegrams : SUNANTICOR, EAST MOLESEY 
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FOR HIGH SPEED 
GEAR PRODUCTION 














Ti MAXICUT has been installed 
in leading high production plants 
throughout Gt. Britain and in 





many countries overseas for the 
rapid and economical production 


of spur, helical and internal gears. 


Full particulars on request 


PRODUCTION GEAR SHAPERS 
DRUMMOND BROS. LTD., GUILDFORD, ENG. 


Sales and Service for the British Isles 


DRUMMOND-ASQUITH (SALES) LTD. 

KING EDWARD HOUSE - NEW STREET - BIRMINGHAM 

Phone: Midland 3431 (5 lines) Grams: Maxishape, Birmingham 
also at LONDON and GLASGOW 











ANDERSON 














Tecalemit lubrication systems— 
fully automatic, semi-automatic 
or manually operated—feed every 
bearing with the correct amount 
of oil or grease at the correct 
intervals of time, regularly . . . 
unfailingly . . . efficiently. 

A Tecalemit engineer will gladly 
call to discuss your particular 
lubricating problems with you. 
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The Tecalemit Man bent down and 

whispered in the Managing Director’s ear : “* Why,” 

he asked, “ are you standing on your head ?” 

* After all the breakdowns we've had, the pro- 

duction chart looks better this way up,” 

replied the M.D. mournfully, and a tear trickled 

down his forehead. 

The Tecalemit Man looked at him sympathetically. 

“Don't be put out about output,” he 
advised—* install Automatic Lubrication . 


and you'll soon be on your feet again!” 


TECALEMIr 


The Authority on Lubrication 
PLYMOUTH, ENGLAND 
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another BARBER-COLMAN development 













THE 
TAPER CORE 
SPLINE 





Involute or straight-sided TAPER 
CORE keys for 


@ Greater strength. 
@ Metal-to-Metal contact. 
@ Accurate location of Mating parts. 


@ Greatest security under reciprocat- 


ing stresses. 
@ Provides greater area of key contact. 


@ Saves time and work in assembling 


a product. 


B-C MODEL 16-11 HOBBING MACHINE @ Eliminates chance key failure. 
Although designed primarily for hobbing taper 
splines on shafts, this machine may also be used 


Mating s d simply b 
for general purpose hobbing. @ Mating parts produced simply by 


It is the ideal machine for the manufacturer who broaching a tapered reamed hole. 


desires to improve his product by applying taper 
splines, eliminating the necessity of buying a 
special machine which could otherwise not be 
used for general work. 


BARBER & COLMAN LTD. MarSLAND ROAD, BROOKLANDS, MANCHESTER 
Telephone: SALE 2277 (3 lines) Telegrams: “BARCOL”, SALE 
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Outstanding features 


@ No compressed air needed. 
@ Cleans four to six 5 cwt. loads per hour. 


@ Only 17 h.p. required for operation, 
including Dust Exhaust. 


Large door ensures speedy loading and 
unloading. 


Slow speed rotation (2 r.p.m.) protects 
delicate castings. 


@ Unit construction minimises foundation and 
installation costs. 


Requires less floor and operating space 
than any other comparable machine. 


Over 300 Machines now in use 


A 





For full details write to :— 
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WHISTLE 


Castings are cleaned in the “Centriblast” Airless Rotary 
Barrel Blast Cleaning Machine with speed, efficiency and 
economy. For large and small Foundries, Engineering 
Works, and Forges, the “Centriblast” provides the answer 
to the problem of producing “clean as a whistle” castings 


at competitive costs. 


AIRLESS ROTARY BARREL 
BLAST CLEANING MACHINE 


SPENCER AND HALSTEAD LIMITED 
OSSETT - YORKSHIRE ‘ ENGLAND: TELEPHONE: OSSETT 353-4 
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en ol 








has 
is j 
has 
SCC 
STR 
Th 
Pu 


Zi 
art 


ZIN 
















aa Pema 


PGR TI, HE - 








TTA 





Almost as quickly as you can say the words “ Think Zinc,” molten zinc alloy 
has become the Stromberg carburettor you see here. This speed in production 
is just one reason why the automobile industry—like so many other industries— 
has adopted the zinc alloy die casting process. Other outstanding advantages are:— 
SCOPE FOR DESIGNER * EXTREME ACCURACY * GOOD CORROSION RESISTANCE * STABILITY 
STRENGTH * LONG LIFE OF DIES * LITTLE NEED FOR MACHINING « LOW UNIT COST 
The Association welcomes inquiries about the use of zinc alloy die castings. 
Publications and a list of Members are available on request. We suggest you 
write for our booklet “Zinc Alloy Die Castings and Productivity.” 

Zinc is now plentiful. There 


are no restrictions on its use. 








ZING ALLOY DIE CASTERS ASSOCIATION : LINCOLN HOUSE * TURL STREET * OXFORD: TEL 48088 
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Air conditioning for car body spraying at Messrs. Fisher & Ludlow Ltd., Erdington 


Does air conditioning affect output? 


IN VERY MANY TRADES it does. Where consistent quality depends 
on constant temperature and humidity, air conditioning is the only 
way to ensure a low rejection rate. In others, where fumes or dust 
can mar the work, conditioned air is sometimes essential, and 
often desirable. Modern air conditioning plant provides predeter- 
mined air conditions in large or small spaces and is fully automatic. 
It is one more example of electricity used efficiently to maintain the 
level of production. 


WHERE TO GET MORE INFORMATION 

Your Electricity Board will be glad to help you to get 
the utmost value from the available power supply. They 
can advise you on ways to increase production by 
using Electricity to greater advantage — on methods 
which may save time and money, materials and coal, 
and help to reduce load shedding. Ask your Electricity 
Board for advice : it is at your disposal at any time. 
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adaptability 
in gear 
production 










VERTICAL GEAR GENERATING 
MACHINES MODEL VIOA 


Oy —_ KS 
rental 


External and internal spur and helical gears; 
splines, serrations and sepecial forms can all be 
generated at high production rates yet with the 


greatest accuracy. These machines are automatic 





VIOA max. dia. 14 in. x 
23 in. face and racks up to 
36 in. long. 


in operation and there are no cams to change — rapid 
set-up is effected by simple adjustment of 2 rollers, 


reducing idle time to a minimum. Quickly inter- 
V4 max. dia. 43 in. x Zin. 
face and racks up to 6 in. 
long. 


changeable rack and contrate gear attachments still 


further extend the scope of these machines. 


W- E- SYKES LTD -+- STAINES - MIDDLESEX - ENGLAND 
Telephone: STAINES 4281 (6 lings! Telegrams: “SYKUTTER STAINES” 
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pe Tool Position in urface 
f DESCRIPTION OF OPERATION ma ory en oo 
Hex.Turret | Cross-slide R.P.M. Fe. per Min.| per inch 
D ae ; 
YY CkewA « «§ «+ «+ § + " _ _ ~~ 
Rough Face End - . - - - ee 240 260 93 
ff Rough BoreB_~ - - - - 1 500 260 Hand 
‘ Vy RecessBoreC - - - - 4 2 240/35 | 240/35 | Hand 
Chamfer Bores - - 3 700 690 Hand 
Finish Bore Band BoreD_ - a 1000 525 270 
Rough Angle Face EE - - - oun 240 450 |133/Hand 
Finish Angle Face E (2 cuts) - 5 Rear | 240/350 | 450/650 | 93/133 
Tap 15” x 14 T.P.I - - - - 6 70 20 14 
Chamfer O/dia. - - - - - $42 70 130 Hand 
Remove” - - - - . 4 : 
The Ward No. 7 ‘Prelector’ 50 Ton Tensile Steel Forging, En.9 Tungsten Carbide Cutting Tools 
Combination Turret Lathe Floor to Floor Time: 103 minutes 
has been designed for pro- 
duction from bars up to 
2.1/2 in. dia. and chuck work having a maximum swing of 16in. over the bed covers. Special 


features incorporated in the machine include the patented hydraulic preselecting speed change 
system which provides for setting the speed for any operation whilst the previous operation is 
running. Maximum production within the capacity of the lathe is ensured by making full use of 
Tungsten Carbide cutting tools. The Bevel Wheel Blank illustrated above is a typical example of 


work produced on the No. 7 ‘ Prelector’’ Combination Turret Lathe. 


OUR EXTENSIVE RANGE INCLUDES CAPSTAN AND 
TURRET LATHES WITH CAPACITIES UP TO 35 in. 
SWING OVER THE BED. 


SELLY OAK f-; BIRMINGHAM 29 


7 


TELEPHONE \°Y& SELLY OAK II3I 





Full details on application. 


H.W.WARD & CO. LTD 
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Photograph by permission 


Churchill 


T.. ability of Churchill Precision Grinders to maintain low limits at fast 
production rates on many major components is helping to ensure _ the 


reliability and high power output associated with the de Havilland ‘ Comet.” 


THE CHURCHILL MACHINE TOOL CO., LTD., BROADHEATH, Nr. MANCHESTER 


Export Sales Organisation: Associated British Machine Tool Makers Limilted, London, Branches and Agents 
Home Selling Agents: Charles Churchill & Co., Ltd., Birmingham and Branches 


PRECISION plus PRODUCTION 


C. 617 
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PRESS BRAKES 








ELDAIR is the last word in medium priced power 
Metal Bending Machinery. ELDAIR PRESS BRAKES 
speed production and lower costs, and are essentially 
practical precision tools invaluable to the sheet 


metal manufacturer. 


Write to-day for details of ELDAIR PRESS BRAKES Manufactured by Weldall & Assembly Ltd.—Member 
and other SHEET METAL-WORKING MACHINERY. of the TripleX group. 


FTFHO: W. WARD LID 


AELBEOR WORKS - SH EFEEE & ED 


TELEPHONE 26311 (22LINES) - TELEGRAMS FORWARD SHEFFIELD 
LONDON OFFICE: BRETTENHAM HOUSE - LANCASTER PLACE - STRAND -W.C.2 
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PITTLER 


High Producto 
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‘PIREX’ 32 type —P 
Turret Lathe pistes ‘ 


These well-known machines have been installed throughout Europe with great 
success. Development of the ‘PIREX’ range has been based on the maker's wide 
experience in the manufacture of turret and automatic lathes extending over 
60 years. The ‘PIREX’ machines offer maximum cutting capacity, highest cutting 


speeds, wide work range and high grade finish. 
Capacities up to 2”for bar work and 154” swing-over bed (approx.) subject to type and shape of parts, for chuck work 


OUR ENGINEERS ARE AT YOUR SERVICE 


DRUMMOND - ASQUITH (SALES) LTD. 


KING EDWARD HOUSE NEW STREET, BIRMINGHAM 


Telephone Midland 3431 (5 lines ¢ Telegrams: Maxishape stiaaallate Lal-Taa 


LONDON: HALIFAX HOUSE STRawee, W.C.2 


Trafalgar 7224 so a 


»LASGOW 
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Of highest precision and repute 





CEJ PLUG AND 
RING GAUGES 


are in steadily increased demand 
throughout industry. Their precision 
production and exemplary accuracy 
ensure complete satisfaction. 








CEJ TAPS 


Spiral Flute taps for blind hole 
tapping. Spiral Point taps for 
through hole tapping. In eack 
case only one tap is needed. 








CEJ crcurar 


CHASERS 


for producing outside and inside 
threads in all forms 











The Hiustration shows the | (ES) ~ . 7 t r 
A MICRO-INDICATOR especially designed for transferring 


dimensions and measuring in otherwise inaccessible 
placzs and particularly suitable for indicating out- 


Minikator being used in 
the CEJ Gauge Block 
holder and base. 





















of-roundness or conce2ntricity of machine spindles 
and for setting up components. 


The amplification device of the Minikator is by means 
of a twisted strip. It is purely mechanical and with- 
out friction and slackness. Measuring points of two 
different lengths are supplied with every instrument. 
One point provides a measurement range of .003” 
with .00005” dial graduations and the other provides 
a range of .006” with .0001” dial graduations. 





OF EEA eS 1C) 06 2 22mm PRECISION TOOLS 


AND INSTRUMENTS 


SOUTHFIELDS ROAD, DUNSTABLE, BEDS - TEL: DUNSTABLE 422/8 


DHB 
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Bint | , 
Seema MACHINE TOOLS § Ps 
TOOLROOM ano 7 | uP 
MILLING PRODUCTION GOES 


oe HYDROMATIC cz 
MACHINES @ PLAIN and DUPLEX Standard DOWwn 








“TOOLECUTTER | 


| Styles. TO IT! 
a @ 36” to 90” Table Travel. @ Raised and widened Headstocks 
PROD U CTION _ @ 73 to 30 H.P. Motors. waa 
— mised E S J @ Fully Automatic Table Cycles. ‘ ate a eee gaa 


SURFACE 
BROACHING 
MACHINES 


7 
* 







CENTRELESS 


Fully detailed in 


GRINDING | ( Por produtin of 
d 1 ee ‘. 
MACHINES on Belkin ef 
a 1-18 Automatic, 
. M.1555-F. 


GRINDING 
MACHINES 





CINCINNATI 
MILLING MACHINES 
LIMITED 
BIRMINGHAM 24 
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FOR ALL KINDS OF 


JIGS - FIXTURES & GAUGES 
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PRESS TOOLS - MOULDS AND 
SPECIAL PURPOSE MACHINES 


Our commitments are heavy but we welcome an 
opportunity to study your requirements for 
inclusion in our production programme where 
possible. 


Up-to-date shops specially laid out and equipped 
for making, on a production basis, every type of 
precision ground gauges; limit snap, form, calliper, 
taper and special purpose gauge, as well as jigs and 
fixtures of all kinds, press tools moulds and special 
purpose machines. Highest class workmanship 
and accuracy guaranteed. 


Guaranteed 
Precision 
Accuracy 





S.F.A. TOGES 


& GAUGES LIMITED 


HARPER ROAD . WYTHENSHAWE MANCHESTER 


*Phone:- WYTHENSHAWE 2215 








'Grams:- PNEUTOOLS, PHONE 
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MILWAUy This 





F 
thoroughly different precision 
» ; r : machine tool — noted for its time 
; sia 4 saving and accurate performance — 
) : : . was designed to simplify the 
machining processes of tools, dies, 
moulds and various parts having 
D multiple radii and requiring close 
tolerences. By precise mechanical 
control of the cutting element, 
S straight, angular and radial movements 
in both horizontal and vertical planes 

can be effected. 


4 


TRECKER 
MILWAUKEE 


Manufactured by C.V.A. Jigs, Moulds & Tools, Ltd. 
Hove, Sussex, England. 


World Distributors— 








GARANTOOLS HOUSE, PORTSLADE 
BRIGHTON - 5 SUSSEX 


Telephone ;: HOVE 47253 Telegrams : Garantools, Portsiade 


- EDINBURGH - MANCHESTER - BRISTOL 








INE 








XLiv The Institution of Production Engineers Journal 













ANS 
WN VERTICAL RANGE 
iN 3 TO 40 TONS PULL 
36” TO 60” STROKE 
VARIABLE SPEED 





50 YEARS 
OF 
“a BRITISH MADE 
CONSULT 
THE WORLDS WRITE FOR BULLETIN P.F.132 B,. 


mommies THE LAPOINTE MACHINE TOOL CO., LTD. pron 


LARGEST OTTERSPOOL - WATFORD-BY-PASS - WATFORD - HERTS SL SCMSLISIM 10 SPLINE GEARS 
SPECIALISTS : TE OM aoe; AUTOMATIC CYCLE 








PHONE TOTTON 
2428 & 2429 


The Chinese Ivory Carvers who made these 
Chessmey 


tradition of fine craftsmanship with 


were carrying on an ancient 


superb precision. With intricate detail 
as fine as old lace they could carve, 
from a solid piece of ivory, a ball inside 


a ball. 


We too, have a pride in our 
craftsmen and in the precision work 
that we can offer to the engineering 
industry. 


SKINNERS 


(REDBRIDGE) LTD., SOUTHAMPTON 
TOOL MAKERS - PRECISION ENGINEERS 
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THE DRILLING MACHINE 
SPECIALISTS 
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Assembling ‘OD’ Radial Drills 
at our works in Halifax. 


The ‘OD’ Radial Drills have proved 
the most popular machines of their 
class and the various sizes are in use 
in many parts of the world. Complete 
centralisation of simplified controls 
and an unvarying standard of fine 
workmanship are features contrib- 
uting to this outstanding success. 


The ‘OD’ Radials are real time 
and cost saving hole producers ! 


Full particulars on request. 


The mast popula 


WILLIAM ASQUITH LIMITED 


HIGHROAD WELL, HALIFAX, ENGLAND 
LONDON OFFICE: HALIFAX HOUSE, STRAND, W.C.2 


Sales and Service for British Isles :-— 
DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW STREET, BIRMINGHAM, 2 
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MOULDINGS — EXTRUDINGS — FABRICATED PARTS AND UTENSILS 


The Institution of Production Engineers Journal 


S your problem? 


Insulation? Protection? Silencing? Sealing? 


Simple or complex, Redfern’s will help to solve it. We have the 
experience, capacity and resources for economical bulk produc- 
tion of moulded components and extruded sections in natural 
and synthetic rubbers, and ebonite. Plan with all the knowledge 
of our technical staff at your elbow — we are always pleased to 
advise on the use of these versatile materials, and translate de- 
signers’ ideas into terms of efficient production. Send us your 
enquiries—we will do the rest! 

Literature is available describing our service — MOULDINGS .. . 
EXTRUDINGS . . . anti-corrosive LININGS & COVERINGS .. . FLOW 
FITTINGS (piping, cocks, tees, etc.,) . . . chemical-resisting 
UTENSILS . . . FABRICATED PARTS to specification. 

A request to add your name to our mailing list will keep you 
up-to-date with publications dealing with any of these items. 





C77 7771) 


RUBBER & EBONITE 


WILL HELP YOU SOLVE IT! 


REDFERN'S RUBBER WORKS LTD +: HYDE - CHESHIRE 


T.P.382 





bette: do -WBRRIS Zook 


GROUND THREAD & CUT THREAD 
TAPS. S08 





JOHN HARRIS TOOLS LTD., 


PETTET TULL TUTTE ggg ay 





WARWICK, 


phone :741 aa lines) 


~ 
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McCKECHNIE 
Mamngsamese [Bromze 


or [HI.U. Brass 


Because of their great strength, 
good resistance to corrosion 
and easy machining, more and 
more manufacturers are speci- 
fying McKechnie manganese 
bronzes and high tensile 
brasses. McKechnie Metal 








Technique has helped to solve 
many manufacturing and 
machining problems. Perhaps 
it can help to solve yours? 
Write to McKechnie Brothers 
Ltd.. 14, Berkeley Street, 
London, W.1, 


See our Stand D500 at 
the B.1.F. Birmingham, 
ipril 27—May 8th. 


McKECHNIE BROTHERS LIMITED 


Metal Works; Rotton Park Street 


Birmingham, 16. Branch Offices 


London, Leeds, Manchester, Newcastle on-Tyne, Gloucester, Solder 


Works: Stratford, London, E.15 


Copper Sulphate and Lithopone 


Works: Widnes, Lancs. Enquiries for Lithopone and Solder to: 14 
Berkeley Street, London, W.\. South African Works: McKechnie Brothers 
S.A. (Pty) Ltd., P.O. Box No. 382, Germiston, S.A. New Zealand Works 
McKechnie Brothers (N.Z.) Ltd., Carrington Road, New Plymouth. 
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a new LOW in maintenance 


In works equipped with Ransomes Electric Trucks, one hears—“Fetch The 
Ransomes’. Whenever piles of products need moving quickly, smoothly, 
the Electric Fork-Lift Truck prevents bottlenecks and congestion. It aids 
production efficiency, thereby speeding manufacture at all stages. It conserves 
storage space because it LIFTS and STACKS as well as carries the goods 


lt is available in 4-ton, \-ton and 2-ton sizes Write for details today. 


@ MINIMUM MAINTENANCE @ INSTANT STOP-START 
Simple Battery Operation No Idling Power-Unit 


@ MINIMUM RUNNING @ COMPLETE ACCESSIBILITY 
COSTS In Current OF ALL COMPONENTS 


@ NO FUMES, NOISE OR @ GROUPED LUBRICATION 
SMOKE of all inaccessible parts 


Ransomes 


BATTERY - POWERED 
ELECTRIC FORKLIFT TRUCKS 


RANSOMES SIMS & JEFFERIES LIMITED 
ORWELL WORKS IPSWICH IPSWICH 2201 (6 Lines) 
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What 
is 
| this? 


For the trained machinist one guess; all others, three guesses. 
The answer is: the point of an Edgar Allen ‘Stag’ Twist Drill, 
clean, sharp, properly ground and designed. Whether you are 
drilling holes in mild steel, brass, wood, iron, aluminium, copper, 
gold, bakelite or manganese steel, you must use a drill of the right 
type and design. Edgar Allen’s specialize in twist drills of carbon, 
high speed, and super high speed steels for all purposes. 


- 





They also make 


ids TOOL STEELS 
BUTT-WELDED TOOLS 
STAINLESS STEELS 

. TUNGSTEN CARBIDE TOOLS ; 














| To EDGAR ALLEN & CO., LTD. 
' CUTTERS AND REAMERS sabato 
! 











| 

'N Please post ‘Twist Drill’ Booklet to: 
PRECISION GROUND FORM TOOLS y MG are cone | 

» STEEL CASTINGS ETC. ppt | 
Address... ' 

(Ss Write for Stag Twist Drill Booklet to:— PRE Pe A 98, 


Wee EDGAR ALLEN & CO, LIMITED. 
| IMPERIAL STEEL WORKS:— SHEFFIELD.9 


Telephone: SHEFFIELD 41054 








Telegrams: ALLEN SHEFFIELD 9 
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hat are these thi ? | 
_/% What are these things! 
“Ki! 
Pa # order analysis 
material control } 
/ 7 production routine 
i 4 standard costs 
/ “ 
-~ 
== The essential details must be copied and recopied, by hand or typewriter, 
| > 4 from one form to another for every department—a slow, uncertain and expensive ) 
~ —” method. With a B. & A. systems machine only one original is needed, the appropriate 
portions being transferred automatically to any number of copies—saving time and 
eliminating all possibility of error in transcription. 
‘ 
le 3 
\ (\ we moderns use 
\ 
11 CBaa | 
machines 
Our Systems Representatives are available at any time to discuss the possibilities of mechanised 
documentation in your business. Write for details to: 
BLOCK & ANDERSON LIMITED 
58-60 Kensington Church Street, London, W.8. Tel: Western 2531 
LEADERSHIP IN LATHES ~PERFECTION IN PLAN 
SWIFT | ! 
Sivcng a borne tae, id sage ie tis, GATHES —— | 
wi in. swing, with an i 
pone nag swing tn any ltengt esire etween 
SWIFT-SUMMERSKILL PLANING MACHINES are built = 
from 2 ft. Oin. square up to 6ft. Oin. square, of any length of = ' 


table up to 40 ft. Oin., of both Double Column and Openside 
types, with either all Electric or reversing Two Belt Drive. 
Special All Electric Feed Motion. 


GEO. SWIFT & SON LED. 


CLAREMONT WORKS *- HALIFAX - ENGLAND 
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Above: the WM. “85” 8hin. S.S. and 
LATH ES Sc. Lathe with 8ft. bed to admit 48-in. 


To-day’s heavier production demands the 
utmost reliability in every machine tool 
installed in your workshops. Both these 
W. & M. Lathes are designed and built for 
just that arduous service—for accuracy, 
ease of operation and thorough depend- 
ability year in and year out. Write for 
descriptive booklets. 





The WM. ‘70 Junior”’ 7in. S.S 
and Sc. Lathe with 6ft. Yin. 
bed to admit 45in. 


| Lote) >) fol'hy ae ets 


(PROPRIETORS - THOS W. WARD a oF 


WAKEFIELD ROAD : BRIGHOUSE 


TELEPHONE: BRIGHOUSE 627(3LINES) + TELEGRAMS WOODHOUSE, BRIGHOUSE 
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UNIVERSAL JOINTS 


Are unsurpassed for Efficiency, Power and Endurance 


ME Joints are manufactured under ideal conditions, 
by specially designed single purpose plant. Rigid in- 
spection of components is made after each opera- 
tion,and heattreatments arescientificallycontrolled. 








*HOOKES’ TYPE ‘ME’ PATENT UNIVERSAL *HOOKES’ TYPE LIGHT 
UNIVERSAL JOINT BALL JOINT SERIES UNIVERSAL JOINT 
For less severe duty than Combineshighloadcarry- Designed for light duty. 
AVAILABLE FOR ALL the ‘Patent’ joint. With- ing capacity, simplicity of Moderate tension and 
stands some tension or design and utmost reliab- compression loads are 
TYPES AND SIZES compression loads. ility. 92%—98%, efficient allowable. 


OF JOINTS (N.P.L. certified). 


THE MOLLART ENGINEERING COMPANY LTD. 
KINGSTON BY-PASS, SURBITON, SURREY, ENGLAND 
Tel.: ELMBRIDGE 3352/3/4 ‘'Grams.: PRECISION, SURBITON 
Air Ministry Gauge Test House Authority 89755/31 


“Newallastic” bolts and studs 
have qualities which are abso- 
lutely unique. They have been 
tested by every known device, 
and have been proved to be 
stronger and more resistant 
to fatigue than bolts or studs 
made by the usual method. 


POSSILPARRKR GLASGOW 


ee 


— — 
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L.D.C. 
‘CORCOOLED’ MOTORS 


L.D.C. Corcooled motors (totally en- 
closed frame-cooled design), absolutely 
dust-tight, are particularly suitable for 
use in dirty, dusty, and fume-laden 

L.D.C. 325 H.P. Corcooled 
atmospheres. All machines are fitted motor 1485 r.p.m., 3,000 volts. 
with special dust-tight terminal boxes 
and, if required, can be made weather- 
proof for use in the open. In addition, 
Corcooled motors up to 1,100 H.P. 


have been *‘ Buxton Certified” as Flame- 


proof for Groups I, II and III gases. 


| LANCASHIRE-CRYPTO 


cS 


The Symbol of Power in Industry for over 50 years. 











LANCASHIRE DYNAMO & CRYPTO LTD. 
TRAFFORD PARK, MANCHESTER, !7 * ACTON LANE, WILLESDEN, LONDON, N.W.10 


Please note new London office address— 
ST. STEPHEN’S HOUSE, VICTORIA EMBANKMENT, WESTMINSTER,  S.W.1I. 


M/24A 








Dawson 


METAL PARTS 
CLEANING AND 
DEGREASING 
MACHINES 


ensure the steady flow of production for 
the export and home markets. Doing 
the work of many hands in a fraction 
of the time, they are an important part 
cf the equipment of all modern engin- 
eering works. The illustration above 
shows engine sumps being washed 
ready for final assembly. Dawson 
Washing and Degreasing Machines are 
built to handle 
all sizes and 
shapes of metal 
components. 
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Sole Distributor 


DRUMMOND-ASQUITH (sates) LTD 


King Edward House, New Street, BIRMINGHAM. Telephone: Midland 3431 


Manufacturers: DAWSON BROS. LTD., Gomersal, Leeds. Telephone : Cleckheaton 1080 (5 lines) 
London Works: 406, Roding Lane South, Woodford Green, Essex. Telephone : Wanstead 7777 (4 lines) 
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CONVEYING GLASS FIBRE WOOL 


(By Courtesy of the Frigidaire Division of 
General Motors Ltd.) 





% “< 4 
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G 
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The flexibility and adaptability of the Teleflex ‘Dual 
L’ e rf Directional’ Chain Conveyor is exemplified in the instal- 
lation shown. The angle of rise and fall at the off-loading 
points is 70° from horizontal, and as can be seen, allows 
maximum value to be obtained from floor space. 


For medium duty conveying specify the 


aff TELEFLEX ‘DUAL-DIRECTIONAL’ 
Wy) 2 CHAIN CONVEYOR SYSTEM 


TELEFLEX CONVEYORS 


e ECONOMY e FLEXIBILITY 


TELEFLEX PRODUCTS LTD - UPHALL RD. - ILFORD - ESSEX 
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) 
e SIMPLICITY e RELIABILITY © 
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‘ 
| f.h.p. electric motors 
} 
} 
Dp 
3431 
lines) 
! 
lines) 
} 
‘Dual 
instal- 
oading 
allows 
Designed for Every Drive 
. Fractional horse-power motors, A.C. and D.C., ranging variety of enclosures which include drip-proof, totally- 
4 from 1/12 h.p. to 1 h.p., are manufactured by ‘ENGLIsH enclosed, and totally-enclosed externally fan-cooled, with 
E.ectric’ for every type of drive. ball or sleeve bearings. 
They are suitable for a wide range of industrial, com- | The motor illustrated is a } h.p. sleeve-bearing single- 
} mercial and domestic applications and are made in a | phase type. 
' 
ITY —— 
ITY 


The ENGLISH ELECTRIC Company Limited 
QUEENS HOUSE, KINGSWAY, LONDON, W.C.2 
F.H.P. Motors Department, Bradford 


; Works: STAFFORD - PRESTON - RUGBY: BRADFORD - LIVERPOOL - 
5 HPS 


ACCRINGTON 
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the “machine tool” approach 


BIRLEC INDUCTION HEATING EQUIPMENT 
for hardening machinery parts such as cams, aaa eatin 
rockers, dogs, gears, shafts, pins etc. is designed to 
match the overall production plan. 

Automatic, rapid work-handling with precise control of heating 


and quenching, ensure a high output of uniform parts with 





minimum labour and handling costs. 





LIMITED 


BIRMINGHAM 24 


BIRLEC 


(z= INDUCTION 
BIRCEC HEATING ERDINGTON . 
ee” DIVISION 


Sales and service offices in LONDON, SHEFFIELD and GLASGOW * 





sm/B.927.53a 








HIGH SPEED DRILLING 
& TAPPING MACHINES 


a(lth 











@ Sensitive, precision drilling 
and tapping machines for 
watchand instrumentmaking, 
Can be 
ganged together on multiple 
base. Fine reading scale and 


up to 4 mm. dia. 


adjustable stop giving ex- 
treme accuracy. Spindle 
speeds 550 10,000 r.p.m. 


AD ANY Se 








@Drilling machines of 6, 10, 
1S & 22 mm. capacity. All 
available with tapping device. 
Bench or pedestal mounting 
(with sliding table). All 
models can be ganged to- 
gether on multiple base; 
infinitely-variable speed gear 
giving spindle speeds 100 
12,000 r.p.m. 


For Full Details Write to the Sole Distributors 


M re Tool Company limited 


4, 


pla 


STREET ST 
731/2 & 213 


ALBANS 


HERTFORDSHIRE 


Telegrams: Adamatic St. Albans 
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free from grease 




























































































































} 
and ready 
| for a perfect finish 
’ , ; 
Ny I One degreasant will not fulfil all degreasing require- 

' (; Pee Te ee 
} Fa ments. If, therefore, you are experiencing difficulties 
let the B.H.C. Laboratory Service solve your 
problem — without obligation. There are many grades of 

Collex at your disposal. 

Write or phone today for a Technical Representative to call. 
} 
; DEGREASANTS 
’ 

will banish any greasy deposit 

? B.H. CHEMICALS LTD. Merton Abbey Laboratories 





Abbey Road, London, S.W.19 Tel: LiBerty 102! (4 lines) 


Associated Companies: Colloidal Detergents of Australia Ltd., Sydney, Australia : 
Chemical Services (Pty) Ltd., Johannesburg. And at Copenhagen, Amsterdam, Brussels, 
Paris, Lille, Lyon and Ober-Winterthur, Switzerland. 
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16s MONEY 


The Gledhill-Brook Company was intimate with the early problems associated 
with the design and production of time recording machines, and was first in 
producing efficient electric impulse recorders with accurate timekeeping free 
from dependence on electric frequency or external influence. Wages and 
cost methods have a time basic—that is where we are concerned to help. 

A large number of time recording models is now available covering most of 








GLEDHILL-BROOK TIME RECORDERS LIMITED 


20 EMPIRE WORKS HUDDERSFIELD 


the known needs for wages and labour cost control. One of industry's immedi- 
ate needs is the reduction of waste—the waste of time that costs money. 














BROWN ¢ SHARPE 


AUTOMATIC 


RECONDITIONING SPECIALISTS 


Your own machines re-built 
to original specification 


THIS SPECIALISED SERVICE 
IS ALSO OFFERED ON 


@ 





May we visit your works and quote for re-conditioning your machine 


Managing Director, H. E. Slawson, M.B.E., M.I.Prod.E 


URNE ENGINEERING CoO. LTD. 


NEAR DERE TELEPHON£ 33 ae tee RN E i SF 
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wh ny) Money to be made and costs to be cut by imple- 
gine menting new production methods, techniques and 
i NEE t designs introduced each week in The Machinist. The 
12 ah’ Machinist makes a service of news—news that is going 
ov \ to help you and your company to progress in the 
ah ‘ field of production engineering. 
) yw Pe Keep abreast of current developments and order 
cen -* your copy TODAY. 
pr 
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Published in London since 1900. 


Lue eT 
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The new PECO Cold Chamber Die-Caster has modernised the technique of cold-chamber die- 
casting, producing castings that are clean and accurate in dimension, reducing the need for 
further machining to a minimum. 


Largely contributing to this result is the Electrical Control—a unique PECO feature—which 
covers every movement of the cycle and ensures continuity and uniformity of production. 
ELECTRICAL SEQUENCE CONTROL The PECO Die-Caster has four core-pulling connections, two for each platen, a built-in central 
hydraulic ejection cylinder and four bumper bars for mechanical ejection. Ali these mechanisms 
are fully interlocked and controlled, permitting operation in any sequence. 
The central hydraulic ejector may also be used as a core-puller. This virtually increases 


the effective die-opening by as much as six inches, for, by withdrawing the core before parting 
the dies, more space is available for casting removal. 


These features and many others are fully described in our brochure which we shall be 
pleased to forward to you on request. 


THE PROJECTILE & ENGINEERING COMPANY LTD. 


ACRE STREET, BATTERSEA, LONDON, S.W.8. Cables - PROFECTUS, LONDON, Telephone : MACAULAY 1212, Telegrams 
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PROFECTUS, CLAPROAD, L LONDON 

















WHEN YOU ARE WANTING NEW 


AIR COMPRESSORS 


DO NOT FORGET THAT WE HAVE 
A COMPLETE RANGE TO SUIT ALL DUTIES 





Whatever it is you need—large or small capacity— 
high or low pressure—we can supply the best 
machine for the purpose, and our fifty years 
of specialised experience are at your service. 


REAVELL & CO. Lto. 


IPSWICH 





Telegrams: Reavell, Ipswich Telephone Nos.: 2124-5 
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KEIGHLEY 
LIMITED 


ENGLAND 












DESCRIPTIVE CATALOGUES WILL BEWi OWN REQUEST 
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INDUSTRIAL 


CLEANING 
MACHINES 


THIS ILLUSTRATION SHOWS A MACHINE 
CLEANING CRANK CASES IN THE PRODUC 
TION LINE. IT IS EQUALLY CAPABLE OF 
CLEANING SMALL PARTS IN BASKETS. 


Bratby & Hinchliffe Ltd. 


SOLE AGENTS FOR GREAT BRITAIN: 


GEO. H. HALES MACHINE TOOL CO. LTD. 


VICTOR HOUSE - |, BAKER STREET . LONDON, W.1I. 


: 
eee t 


Designed and manufactured by 
BRATILY & HINCHLIFFE LTO... SANDFORD STREET, ANCOATS. MANCHESTER 4 


—_ — 
Do NM 
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ihitdaselasichilite 
springs than 


Springs by Riley 


ROBERT RILEY LTD. MILKSTONE SPRING WORKS, ROCHDALE. ‘Phone: ROCHDALE 2237 (5 lines) ’Grams: ‘RILOSPRING’ ROCHDALE 
a es ni 
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| An Expanding Service 
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| Indust 
to Industry... 
) 
sj 
W. | ay F / LY 
e at Fraser and Glass have grown up Ij NV, 
with industrial plastic problems for the last 30 years—and solved ha 
_ them so successfully that we now have one of the largest and best equipped moulding 
shops in Europe. Did you know, for instance, that we can now undertake énjection mouldings up 
j to 80 ozs.? And did you know how many plastic materials and processes we offer today ? Here are some of them. . 
Materials 
THERMOSETTING 
} Phenol Formaldehyde, Urea Formaldehyde 
THERMOPLASTIC 


Nylon cam 






Nylon roller 


FRASER 


and 


| GLASS 


the plastics people 








FRASER & GLASS LTD. 








WOODSIDE 


Cellulose Acetate, Cellulose Acetate Butyrate, 
Polymethylmethacrylate, Polystyrene including 
heat resisting and high impact grades, Nylon. 
Flexible plastics: Polyethylene, Polyvinylchloride 


Processes 





COMPRESSION MOULDING 6 to 500 ton presses 
TRANSFER MOULDING 
THERMOPLASTIC INJECTION MOULDING 


Mouldings from 1/80th oz. to 80 ozs, 


THERMOPLASTIC BLOW MOULDING 


Polyethylene bottles and other containers 


Hearing aid chassis 
in cellulose acetate 


Polyethylene bottle 


LANE, LONDON, w. 26 (HILLSIDE 2224-5) 
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Branch Offices 
Tel. DEANSGATE 6077- 9 
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| USE 


ec MODER 


} 


FOR HIGH-SPEED 
DRILLING 


PERMANENT 
CONCENTRICITY 


MINIMUM WEAR 
ON WORKING PARTS 









ARCHER 
SMALL-TOOLS 


ae 





“ Thermindex”’ 


perature 


) which indicate by a sharp, clear 
cut change of colour when the 
temperature of a 

attained or exceeded a predeterminded 

value, so that information on the temperature 
of an entire surface is given at a glance. 


Write Dept. W./2. for full technical details. 


sensitive 
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Paints are tem- 
compounds 


surface has 











‘THERMINDEX 


TEMPERATURE 


INDICATING PAINTS 


REGO 








51 SOUTH KING STREET, MANCHESTER 2 


SOLE DISTRIBUTORS FOR EUROPE AND THE U.K. 


1M. STeek & CO. LID. 


KERN HOUSE, 36-38 KINGSWAY, LONDON, W.C.2. 


Tel. HOLborn 2532/5 


Manufactured by Synthetic & Industrial Finishes Ltd. 


MARVEL 


KEYLESS DRILL CHUCK 
Jaws and internal mechanism 
fully protected by hardened 
external casing. Self-tightening 
grip—cannot slip. Easy hand 
release of drills. 


ARCHER 


KEYLESS DRILL CHUCK 
With tapered nose for small 
size drills. Perfectly balanced 
for precision drilling. 


te ASK FOR LIST No. 5H/120 


45 NEWHALL STREET BIRMINGHAM 3 


Tel. CENTRAL 6342-3 














QUICK CHANGE DRILL CHUCK 
Enables tools to be changed with one 
hand only while machine is running. 
Positive drive to ‘collet. Slipping is 
impossible. Designed for speed, high- 
power feed and concentricity. 


FRANK GUYLEE & SON Lrp. anrcier toot works - MILLHOUSES - SHEFFIELD 8 
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we’re 
25 years 
old 


As pressure die casters go that 
makes us pretty long in 
the tooth — but still very 


young in mind. 





the whole in one 
BRITISH DIE CASTING AND ENGINEERING COMPANY LTD. 


PEMBROKE WORKS - PEMBROKE ROAD - LONDON, N.10 - Telephone Tudor 2594-5-6 





WEST CHIRTON TRADING ESTATE +» NORTH SHIELDS » NORTHUMBERLAND - North Shields 2100 


CRC 21A 














area of the work holding surface with 


The Institution of Production Engineers Journal 
























... with these 
extra heavy duty 
permanent magnet 
chucks for large grinding, 

milling, planing and shaping 
machines. The unit principle 
allows chucks of any desired 
length. 





INDEPENDENT OR 
MULTIPLE UNITS 


HEAVY DUTY Independent units with projecting base 
PERMANENT MAGNET CHUCKS plate, for mounting singly. Working 
Designed to give the maximum energised surface 18 x 12. 


Multiple units of 12° width with flush ends 


continuous pole sequence throughout a for mounting in continuous lengths of 

chuck of unlimited length. 18 multiples, e.g. 36, 54°, 72°, ete. 

JAMES NEILL & CO. (SHEFFIELD) LTD SHEFFIELD ENGLAND 
EMC 3! 








Record Changer 
Base Plate 
reproduced by 
courtesy of 
Plessey Co., Led. 





















/ASTINGS are so simple 
. SPARKLETS 


We have specialised in die-casting zinc, 





aluminium, tin and lead alloys for over 50 
years. The more complicated the job, the 
better we like it. We guarantee personal 
supervision at every stage, courteous 
service, and above all careful and precise 
workmanship. 


Write for advice and quotations to:— 


SPARKLETS LIMITED 


DEPT. DV 3!, QUEEN ST., TOTTENHAM, N.!7 
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HAVE YOU HAD YOUR COPY ? 
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NEW?! 
ae 
POWER, POWER FACTOR & REACTIVE kVA 


can now be determined 


_— by means of — y, ys jyetsil ys My 












ity 


She 
* powER FACTOR 








base 


rking 


ends 





ND Tis new, simple to use Unit 








IC 31 can replace Dynamometer 
Wattmeters and Power Factor 


Metersin thoseinstances where: 


I. Checks have to be made on single, two or three 
phase, balanced or unbalanced loads. 


2. The purchase of costly test gear cannot be justified. This one Accessory, used in 


3. The use of a dynamometer is not essential. connection with its AvoMeter 


will cover an enormous range 


4. le ic j . 
It is inconvenient to transport heavy test gear. of wattage readings hitherto 














5. Very low readings are required, which cannot be necessitating the use of 
obtained upon a convential Wattmeter. several expensive instruments. 
Power Factor readings from unity to zero, and Watt- The Unit will only operate with a 
age readings from below 1 Watt to any upper limit Model ‘7’ or a Model ‘40’ Avo- UNIT COMPLETE 
(provided that suitable current transformers are Meter fitted with sockets marked 
available) can be taken upon single, two or three “*P.F.” For some time past, instru- £10 
i phase, balanced or unbalanced A.C. circuits from ments leaving the factory have been pape q 
100—450 volts, provided that the normal sinusoidal fitted with these sockets, but earlier raved Pe ye gn meager 
waveform is present. The unit will determine the models not so fitted can be modified Unit can be supplied 
A reactive kVA required to produce any degree of power by us for £3:5:0, plus the cost of at £3:0:0 
FE factor improvement from 0°3 on inductive loads. any repairs, should they be necessary. 
; The Unit, which is the same size as the AvoMeter, weighs 3} Ibs. When ordering please state 
“4 whether the Unit is required 


for use with a Model ‘7’ ora 


@ Write for fully descriptive leaflet Mode! ‘40° AvoMeter. 
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THE AUTOMATIC COIL WINDER & MaeOENENS Rawerennee co. LTD. | 
WINDER HOUSE . DOUGLAS STREET . LONDON S.W.1 clep LOE Victoria 3404—9 fa 34 
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VULCASCOT ANTI-VIBRATION PADS 77'S * TOOL DESIGNS OF QUALITY 


OIL RESISTING Manufactured with Accuracy 


‘, Vows = ) 
P . oe tw Ww 'y = % 


— 









> 


Toren 


arf 





8 


@ CHECK VIBRATION SHOCK 
AND NOISE} 


@ COMBAT NERVOUS STRAIN 
@ ARE EASY TO INSTALL 


@ SAVE MAINTENANCE; TIME 
AND COST 


@ ISOLATE LOADS UP TO 
4 TONS PER SQ. FT. 


@ ELIMINATE ,CUMBERSOME 
FLOOR FIXINGS, 



















Standard Size 
18” x 18% x 4” 







Weare specialists in the design 
of Jigs, Fixtures, Tools, Gauges, 
and Special Purpose Machines 
of every description. 


Manufactured by: 


VULCASCOT (Great Britain) LTD. 


87-89, ABBEY ROAD, LONDON, N.W.8. 


'~ 
“era BROOMFIELD RD., EARLSDON, 
COVENTRY, ENGLAND. 


Telephone : Coventry 64049 (2 lines) 











PHONE: MAIDA VALE 7374 & 7375. "GRAMS: VULCASCOT MAIDA VALE LONDON. 





HUNDREDS of craftsmen | 


use the 
* 
DIPROFIUL* sano citing macnine FOR ADVERTISEMENT SPACE 
For FILING, SCRAPING. LAPPING, MILLING, GRINDING 
and in this Journal 
general 
finishing PLEASE CONTACT 








The DIPROFIL, power operated, multi- 
purpose machine increases production, 
conserves energy & saves time & money. 


T. G. SCOTT & SON LIMITED 


Crown House, 143/7, Regent Street 


Featuring 
Diamond 
and Carbide 
Cutting Tools 


London, W.1 
(Telephone: Regent 3891) 


DEROTA 
WORKSHOP 
UNIT 
(also power 
unit to the 
DIPROFIL) 


BROOKS & WALKER LTD. DETAILS ON REQUEST 


47, GREAT EASTERN ST., LONDON E.C.2. Bishopsgate 7633 


RATES AND FULL CIRCULATION 
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The illustration above shows castings which have been 
pressure die cast in aluminium and ** Mazak”’ zinc alloys 


VLULLT ALLA ULM LPL ASL 


GRAISELEY HILL e WOLVERHAMPTON 


TELEPHONE: 2383!1/4 WOLVERHAMPTON. TELEGRAMS: DIECASTINGS, WOLVERHAMPTON 





American Affiliation: PRECISION CASTINGS CO. INC. - FAYETTEVILLE - SYRACUSE - CLEVELAND - KALAMAZOO - CHICAGO 














" 


@ Max. Capacity 2 
@ Jaw size 34 x 1 yy deep 
O. ex. stock 


@ Price £12. 15. 
Soft cast steel jig drilled jaw blanks 


always in stock to save you time and money 
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% Onbeatable fn repelilin wak 


Quicker and cheaper than air or screw operation—one simple pull or push 


of handle gives instant rigid grip or 3" opening to facilitate easy and 


speedy insertion and removal of the component. 
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Thrust taken by rigid fixed jaw—Handle adjust- 


able for right or left hand or vertical 


operation. 
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SERIES 4000 CLOSE- 
QUARTER ROTODRILLS 
-Recommended for drilling 
holes in situ. Good close 
quarter distance. Non-slip 
roller control. Sensitive 
governor. Reversible models 
supplied for tapping, etc. 


SERIES 4000 SCREW FEED ROTO- 
DRILLS—Reversible and non-reversible 
types. Smooth casing for easy handling. 
Automatic safety device and lubrication. 
Instantaneous reversing — wide gearing 
range. All usual capacities available. 
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TELEPHONE : CAMBORNE 2275 (9 LINES) 


“THESE HOLMA 


/uterchuangeable 


MOTORS KEEP 
THINGS MOVING” 


Completely self-contained, interchangeable motors make 
Holman Rotodrills and Rotogrinds exceptionally con- 
venient and efficient in operation as well as unusually 
low in maintenance costs. Their power-weight ratio 
is appreciably higher than any other tools of equal 
capacity, and every tool in the range is a smooth-running, 
well-balanced machine with all the dependability associ- 
ated with Holman Pneumatic Tools. 
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This self-contained power 
unit fits pertectly into 
every tool in the range. 
and is readily removed 
intact. Its cylinder walls 
are of hard chrome plate. 
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SERIES 40 ROTOGRINDS 
Lsetul range of general- 
purpose grinders, surface 
grinders, loco rod and exten- 
sion grinders. Various speeds 
for all classes of work. 
Straight or grip handles 
supplied. Features similar to 
Series 4000 Rotodrills. 


SERIES 41 ROTOSAND- 
ERS—Surface grinders and 
sanders, ideal for large area 
work. Same interchangeable 
motor as in Series 4000 Roto- 
drills. Thumb-type throttle 
gives perfect control. 
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